














VOL. 10, No. 7 ) 
WEEKLY. ( 


COPYRIGHT 1887, BY AMERICAN MACHINIST PUBLISHING COMPANY. 


New Engine Lathe. 





The manufacture of the line of lathes of 
which the engraving is intended to represent 
the 19 and 21 inch swing, originated in the 
filling of a special order for a tool possessing 
some desirable features not possessed by the 
lathes regularly built. 
so desirable that the regular manufacture of 
such lathes was begun. They are made with 
special conveniences for quick and easy 
handling, and of the best material. 

Good provisions for taking up wear are pro- 
vided, and for easy and constant lubrication. 
Boxes are fitted so as to present a full circle 
their entire 


These features proved 


length,care being 
taken that the 
solidity of the 
lathe does not 


depend on the 
tight fitting or 
adjusting of 
screws. The 
spindle is_ hol- 
low, the 19 inch 
swing having 1} 


NEW 


following rest is provided with means of 
adjustment, so that any size of shaft within 
its range may be readily handled. 

Countershaft is furnished with this lathe 
with either tight and loose or friction pulleys 
for 4 inch belt, and should run 120 revolu 
tions per minute. Everything shown on cut 
and described above is furnished with each 
lathe. 

The 19 inch lathe swings 193 over ways, 
and 11 inches over carriage; the 21 inch 
swings 213 inches over ways and 13} inches 
over carriage. 

The manufacturers are Lodge, 
Co., Cincinnati, Ohio. 


Davis & 











inch hole clear 
through, and the 


21 inch swing 
having 12 inch 
hole. 


The lathes cut 








threads 2 to 18 
per inch, with 
only one change 
on spindle, the 
balance of chang- 
es being made on 
screw. The gear- 
ing has extra 
width of face, 
the pinion engag- 
ing with 
wheel being of 
steel. The large 
and small face 
plates have Tslots 
across the face. 
The live heads are webbed their entire 
length and not cut for reverse plates; all 
Nuts and 


face 


feeds are reversed in the apron. 
clamping bolts are steel. 

The carriages have long bearings provided 
with lubricating devices to prevent cutting. 
The compound rest has bearing on cross slide 
of carriage of 18 inches, The taper attach- 
ment is capable of turning or boring a taper 
of 6 inches to 1 foot. 

The lead screws are steel placed directly 
under front Y on which tail stock slides 
and inside of bed are covered, and take hold 
of the carriage in the center of its weight 
and directly under the line of strain when 
cutting screws. 

The half nuts, operated by a new device, 
are made from solid metal (not babbited) and 
The 
dog shown on bed may be set and clamped 


have planed bearings 8 inches long. 


at any point, and will then form an auto- 
matic stop for carriage; this is a convenient 
feature where large quantities of work of one 
kind are being done, besides making it very 
handy to drop rack pinion out if desired 
All feeds will reverse 
instantly without losing a fraction of a revo- 
lution. 

The rest to turn full swing is furnished 
lathe. It will be noticed the 


when cutting screws. 
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some Notes on Steel. 





By Joun CorrFin. 

In my last article there was an omission of 
the decimal points—very likely due to my 
carelessness—which I would like to correct. 

The carbon of the bars I experimented on 
.17 and .07 per cent. 

I will not attempt to define steel, but here- 
after when I say steel I mean the ordinary 
carbon steel of commerce. Carbon occurs in 
steel in three forms, graphitic, non-hardening 
I prefer to use these terms 
because they do not conflict with any one. 





was respectively .90, 


and hardening. 


The graphitic carbon is the principle form of 
carbon in cast iron and will not dissolve in 
nitric Non-hardening carbon is the 
principal form of carbon in annealed steel. 
It will not dissolve in cold nitric acid, but 
will in boiling. Hardening carbon is the 
principal form of carbon in hardened steel, 
and will dissolve in cold nitric acid. 

As there is very little of the first form of 
carbon in steel, I will leave it out of considera- 
tion forthe present. If steel is heated to a cer- 
tain temperature, which I will call for con- 
its car- 
bon nearly all changes to hardening carbon. 


acid. 


venience the hardening temperature, 


If it is now slowly cooled its carbon changes 
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slowly to non-hardening carbon ; 
commencing at a temperature 
below the hardening temperature. 

If the steel be cooled quickly by immersing 
in water, or otherwise, the carbon has not time 
to change to non-hardening form, and the re- 
sult is cold steel containing hardening carbon 
or hardened steel. The experiments going to 
prove this are as follows : 

If a bar of steel be heated and cooled in 
water at successively increasing temperature, 
it will not harden until a certain temperature 
is reached ; or if you heat one end of a bar of 
steel to the hardening temperature, and let 
the heat grade down through 5 or 6 inches of 


this change 
somewhat 
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The changes of carbon both in heating and 
in cooling present some remarkable phe- 
nomena, one of which I recounted in my last 
article, namely, a re-heating of the steel while 
another 
and more important result of change is mani- 
fest while heating the steel and while the 
The 
tendency of this change is to break up and 


changing to the non-hardening form; 


carbon is changing to hardening form. 
destroy crystallization and make the steel 
fine and close. 

If a bar of tool steel is heated evenly to 
exactly the correct hardening temperature 
it will 
be found by breaking to be very fine indeed. 

This is what an 
American writer 
styles ‘‘ refining 
by 
The 


and cooled very suddenly in water, 


tempering.” 
refining is 





indirectly due 
to sudden cool- 
That is, the 


refining took 


ing. 


place while heat- 





ing and while 
the carbon was 
TTT ) changing, and 
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| the bar and attain this gradation of heat by 


continually heating and at no time cooling 
in the fire, and then cool suddenly in water, 
you will not have a grade of hardness, but 
there will be an easily distinguished boundary 
between the hard and soft part. 

Having determined the hardening tempera- 
ture, if the bar be heated to this temperature 
it may be allowed to slowly cool somewhat 


| before putting it in water, and it will still be 


hard; 
uniformly in the fire until it comes to the 


or if you heat a short bar, say 6” long, 
hardening temperature, and then remove one 
end and allow it to cool somewhat, and then 
suddenly cool the whole bar in water, there 
will be no apparent difference in the hardness 
of the two ends. There things 
which slightly modify the results of these 
experiments, but the that 
non-hardening carbon changes to hardening 


carbon at a certain temperature while heating, 


are some 


conclusions are 


and it begins to change to non-hardening 
carbon while cooling at a somewhat lower 
temperature. Brinnell calls this property 
the chemical inertia of carbon. At the tem- 
perature at which the carbon begins to change 
to non-hardening carbon while cooling, the 
change of the greater part of the carbon is 
comparatively rapid, yet the most complete 
change is attained by very slow cooling. 
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the sudden cool- 
ing prevented a 
re- crystallization 
as crystals take 
time to form. 
The proof is, 
if we take a 
piece of very 
coarse crystalline 
steel and heat 
it to the hard- 
ening 
ture and then let 
it slowly 
the result will be 
that it is very 
much refined, 
and only has 
sinall crystals 
due to the slow 
cooling from the 
hardening temperature ; and furthermore, the 
slower steel is cooled the larger the crystals 
and the less cohesion they have between their 
Sir Henry Bessemer by very slowly 
cooling molten steel succeeded in obtaining 


tempera- 


cool, 


faces. 


crystals as large as playing dice, with so little 
cohesion between their faces that they could 
be readily broken apart with a tack hammer, 
yet each crystal in itself was perfectly amor- 
phous and very ductile, and could be flat- 
tened out under a steam hammer into a very 
thin wafer with only slight cracks at their 
edges. 

In experimenting with heated steel I made 
Dur- 
ing the time while the carbon is changing, 


the following very curious discovery. 


either in heating or cooling, the steel is very 
weak, and is easily bent or distorted, and it 
seems in perfect harmony with our theory of 
motion that at this this 
but as it is the object of these 
articles to give some practical information on 


molecular time 


should be so; 


the treatment and use of steel in the shop, 
[ will not enlarge on the theory, but give the 
details of some experiments, and let you 


draw your own conclusions. 


1 took a bar of Bessemer steel, 3’ square, 
by 4 feet long, .20 per cent. carbon, and 


placed it on the level floor of a heating fur- 
nace, aud slowly raised its heat to a bright 
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yellow. I then raised it without taking 
from the furnace, and placed a brick un- 
der each end, leaving the middle unsup- 
ported, and carefully watched the deflection 
At the end of five minutes it had deflected }$’. 
I then turned it over, and at the end of 
eight minutes it had come back straight. I 
then moved it, with its supports, to a cooler 
part of the furnace, and turned it back and 
forth to keep it straight until it had cooled 
down to an orange color, when I again ob- 
served the time, and let it rest. At the end 
of half an hour I not see that it had 
deflected any. 

I then took 
placed it on prearranged 
ends. Care was taken to have it cool evenly. 
It was protected from drafts of air, and far 
enough removed from surrounding bodies 
not to be influenced by them. 

It remained perfectly straight until the 
temperature was reached at which the carbon 
began to change to non-hardening carbon, 


could 
it from the furnace, and 
supports at its 


when it began to deflect rapidly, and 
at the end of about one minute’s 
time the middle had sagged down 
23’ from its former position; and 
when the bar was cold, the middle 
measured 2? from the straight line 
joining the ends. What a wonderful 
phenomenon this is: A steel bar bent 
by its own weight at a very low red- 
heat 2?" during one minute of time, 
although it had supported itself for 
half an hour at a very much higher 
heat. 

Connecting this phenomena with 
the change of carbon, though I had 
not at that time conclusively estab- 
lished it, I resolved to see if a cor- 
responding weakness occurred while 
the carbon was changing from non- 
hardening carbon to hardening car- 
bon. t 

To determine this, 
the bar, and placed it 
the supports in the furnace, 
carefully observed it while heating. / 
It passed the temperature without 
deflecting at which it deflected while 
cooling, but when a somewhat higher 
temperature was reached it 
down very rapidly, yet this temper- 
ature was less than that at which it 
had supported itself in the furnace 
while no change of carbon was going 
on. 

The fact that the deflection oc- 
curred at a higher temperature in 
heating than in cooling served to strengthen 
my opinion that the weakness was due to 
the change of carbon, and not peculiar to 
any temperature, for we have seen before 
that carbon changed to hardening carbon 
while heating at a higher temperature than 
to non-hardening carbon while cooling. 

I repeated these experiments a number of 


I straightened 
while cold on 
and 


went 


times, and on steel ranging up to one per 
cent. carbon. I have observed that the re- 
expansion spoken of in my last article com- 
mences at the temperature at which the cool 
ing bar begins to deflect, and have made 
other observations which confirm my belief 
that this weakness is directly due to the 
change of carbon. 

It seems to me that this opens a new and 
fertile field for the investigator. With this 
sure index of the change of carbon, with good 
means for measuring and comparing tem- 
peratures, and with time, money and patience, 
a series of experiments might be tried that 
would be of great value to the world. 

- <=> 
Pattern Making. 





By F. W. Barrows. 


ONE WAY OF 
I was going to tell where the pattern shown 
in the figures was made; but I will leave that 
out and only say that I was given the pattern 
to make from a blue print of the finished 
piece, and was given all instructions neces- 
sary as to finish, core prints, etc., and was 
also told that it was to be made in a three- 
part flask. 
Although there had been other sizes of the 
same piece made, which I had seen in a gen 
eral sort of a way, I couldn’t for the life of 


MAKING A CROSSHEAD. 
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me tell how it should be made for a three- 
part flask; but I could see very plainly how 
it could be moulded in a two-part flask, and 
after some further talk it was agreed that it 
should be so made. 

It was required to mould the flanges a 4 
down, to keep them as free from dirt as pos- | 
sible. The center pin was to have a hole cast | 
through it, for oiling, I believe. The piston- 
rod socket was to be cored through, as shown | 
by d in Figs. 83 and 84. 

Fig. 82 is a section through lines j £, 83 is 
a section through g /, 84 a section through | 
ef, while 88 is a section on lines passing 
The letters refer to sim- 
ilar parts in all the figures. Outlines of | 
core-prints and partings are designated by 
dotted lines. 

Get out the two flanges a? to the width | 
shown in Fig. 82 at 7, and across one end— | 
the end toward cylinder; fit a piece having a| 
width equal to the distance from / 7m to n, 
Fig. 84, and thick enough to reach from the 





through its center. 
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cut in the center pin, and it makes aneat job. 
The dovetails shown each end of center pin 
should be cut through to the bottom of flange 
and well fastened to the flange as they are all 
that keeps the lower half of pin, to which 
they are also fastened, in place. 

That portion of the rod end of pattern, 
which projects beyond the ends of flanges, 
may now be turned up and fastened in place, 
making it in two pieces, parted through the 
center. This pattern needs no dowel pins 
and is now ready for the core prints. The 
one marked 0 may be made with the end of 
the crosshead, the one at 7 should run down 
to the parting at top of flanges or wings. 
The prints at each end of center pin should 
also run down to the flanges. 

This looks like a crooked piece of work, 
but in reality it is very easy to make, and the 
moulders were very much pleased with it, 
and consequently the casting looked slick 
and clean, in fact, all the sizes which had 
previously been made for three part flasks, 
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shape, somewhat like the wooden bars of the 
paper mould, only being made of brass, much 
smaller. These, besides being secured in 
drilled holes in the rims of the end wheels of 
the cylinder, were sunk half their depth into 
sharp-edged rims of the supporting wheels, 
to which they were firmly secured, instead of 
simply resting on round rims secured in posi- 
tion by looped wire sewing, as in the case 
of the New Jersey cylinder. To secure 
the wrapping wire of No. 18 hard-drawn 
brass, forming the foundation or under face 
(without sewing) notches of one-half the di 
ameter of the No. 18 wire, were cut spirally 
around the cylinder in the outer edges of the 
oval longitudinal bars, leaving a space of } 
between each turn. This was done by a 
traversing buzz cutter that spirally notched 
the bars as the cylinder revolved. The No. 18 
wire, being wound in these notches, was held 
firmly in place by a wove wire backing of 
about fourteen meshes to the inch, on which 
the outer face of the cylinder was placed, the 
only sewing being that to secure the 
ends of the faces where they met to. 
gether. 

This simple cylinder produced the 
effect apprehended by Mr. Gilpin; 
its comparatively small cost, com- 
pared with his elaborately con- 
structed cylinder, put it within the 
reach of all paper makers, no matter 























Fig. 84. 


lower side of flanges up to the center line e /. | 
This piece should be long enough to reach 
across the flanges, and should be cut into 
them half their thickness. ‘The side of this 
piece towards center pin is then to be cut 
away, as shown by dotted lines between d 
and 7 in Figs. 83 and 84. 

The sides of the crosshead are then gotten 
out and fastened together by that part of the 
piston rod end of pattern which is inside the 
This piece 
into the recess cut in lower 


ends of flanges at/m, Fig. 84 
fitted 
The sides must be placed a little 


must be 
half at 7. 
further apart at the top than the bottom, to 
Don’t make 
too much draft as it will make trouble for the 
moulder in cutting down to center of pin, 
The 


outside of side pieces may be nearly square. 


make the pattern draw nicely. 


and also make the casting look bad. 


Now get out some fillets as are shown above a 
and +, Fig. 82. They should be made of 
the 


which meets the flange, and is liable to be 


hardwood in order to preserve edge 
broken off, as the parting is made between the 
fillet and the flange. ‘The 


the shape shown for the same reason. 


fillet is made in 


Then the center pincis turned up asa 
split pattern, the facing pieces, which also 
form the shoulders at each end of pin, to be 
Their thick- 
ness must be such as to allow for the dr. ft on 


made separately, and in halves. 
side pieces. Here is something that it will 
pay to remember: If we make the draft on 
these shoulders, from the pin to their cir- 
cumference, equal to the draft on side from 
center line ¢ fto the top, then, after these 
pieces are fastened to sides they may be planed 
off square with the center of pin, without de- 
stroying the draft, and thus making it easy to 
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Fig. 88. 
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were sent for and changed to mould in the 
way I have shown. 

There are two core boxes to make for this 
job. 
and is tapered as shown, with a recess at one 
end—the smallest end that the core may fill 
up the print in mould. Fig. $7 is the box 
for center pin. This box has a recess at both 
ends to fill up the mould. Dont forget to 
leave a corner at @ in both ends of box, cor- 
responding to a section of the fillet between 
sides and flanges, thus making the core so 
that it will leave intact the fillet between sides 
and flanges on casting. 


Fig. 86 is the box for piston-rod socket, 


+ ie 
Early Engineering Reminiscences. 
By GrorGe Escou SELLERS. 
TWENTY-NINTH PAPER. 
If Iam not greatly mistaken at the period 
of our visit to Mr. Gilpin’s mill, he was the 
endless or machine 


sole muenufacturer of 


made paper in America, and it was from 
perfecting the simple cylinder that I have 
work of a Frenchman in 
and its appliances, that the 
rapid introduction of machine made paper in 
America takes its date. 


I am strongly impressed with the belief that 


described as the 
New Jersey, 


when John Ames, of Springfield, Mass., got 
up his squirrel-wheel cylinder and machine, 
and patented it, that he had no knowledge of 
what had preceded him in New Jersey, al- 
though they were substantially the same. My 
father greatly improved this simple cylinder, 
by substituting for the longitudinal round 


rods, drawn rods, of an oval or rather egg- 


a 


«a 


how small their mills. Many single 
vat mill owners were among the first 
to adopt it. 

The putting up and starting paper 
machines became a leading business 
for a number of millwrights. The 
proprietor of the mill would procure 
a cylinder complete, with the shaft- 
ing, gearing and spindles for the 
wooden press rolls, all of which we 
furnished in sets. Beyond this, all 
was the work of the millwright. 
Old apple orchards furnished the 
material for the press rolls; even the 
housings they ran in were at that 
time made of wood. I do not recol- 
lect finished cast-iron housings, with 
boxes complete, being called for 
earlier than 1829, about which time 
we began to keep them on hand to 
fill orders. 

The cost to the paper maker of a 
complete cylinder, 2 feet diameter 
by 3 feet long, was $160, with a 
charge of $3 for every additional 
inch in length. A few cylinders, as 
diameter, were made, 
mostly for making inferior grades of wrap- 
ping paper out of stock lacking in felting 
property requiring more difference between 
the dilute pulp outside and the water inside 
of the cylinder, such as straw digested with 
quick-lime, discovered and introduced about 
that time by Geo. Shryock, of York, Pa. The 
cost of putting and starting a simple squir- 
rel-cage cylinder machine with wooden press 
rolls, was from $500 to $600. From about 
the year 1830 we had a number of millwrights 
constantly out and emplyoyed on this kind 
of work, it being «bout that period that the 
rapid change from hand made to machine 





much as 30 


made paper had fairly set in. 
above 


I give the 
figures entirely from _ recollection. 
When my brother and myself left Philadel- 
phia in 1840, the old account and order 
books were stored there; but since the death 
of the person they were left with I have lost 
all trace of them, which I regret, as from 
them reliable and actual dates of all the ad- 
vances made in paper making machinery, 
from Gilpin’s machine and the New Jersey 
cylinder of the Frenchman, up to the close 
of 1831, could have been obtained. 

From the best of my recollection, Messrs. 
Phelps & Spafford were the first builders in 
the United States of the 
drinier machine, with 
plete, their machine being a close copy of 


long-web Four- 
steam driers com- 


Bryan Donkin’s About the same period 
cylinder machines with driers were being 
built at Vt., and other 
places, our works at that time being confined 
without 
driers, which we did not commence building 
until 1833. 


The rapid change from hand to machin 


Brattleborough, 


exclusively to cylinder machines 
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made paper, when the start had fairly been 
made, created so great a demand that many 
establishments went into the manufacturing 
of both cylinder and Fourdrinier machines, 
the names of many of which I cannot recall. 
Nelson Gavatt, who had been employed in 
setting up and starting machines for Phelps 
& Spafford, established works in Phila- 
delphia. At a later period Barton, Rice & Co. 
ana I. L. Severs, of Worcester, Mass.; Sinith 
& Winchester, of South Windham; Merrill 4 
Co., Beloit, are among the names that at pres- 
ent occur to me who built paper machinery. 

(About the years 1851 and 1832 there was 
much discussion as to the merits of copper 
The thin 
copper transmitting the heat rapidly, it was 
urged that the same regularity could not be 
kept as when the thicker and less rapid con- 
ductor, cast-iron, wasused. It was reported 
that John Dickenson, for his fine qualities of 
copper plate veneered paper, used cast-iron 
drying cylinders, and that Bryan Donkin 
covering cast-iron drying 
with sheet copper that was so perfectly and 
beautifully done as to excite the admiration 
of everyone. They bore the appearance of 
having finished by turning with great accuracy 
a very difficult job with copper as thin as 
used when not soldered or cemented to the 
east iron. Letters from England 
spoke in such high terms of these 
improved dryers that several prom- 
inent paper makers were contem- 
plating importing machines from 
Donkin. 

When discussing the advisability 
of going to England to investigate 
the entire subject and if 
possible the advantages, if any, 
over the American machines, Phila- 
delphia was stricken for the first 
time by the Asiatic cholera. Hay- 
ing no fear of the disease, I be- 
same active in cholera hospital ar- 
rangements, and in attending at 


or east iron for drying-cylinders. 


was cylinders 


learn 


them. The result was an acute at- 
tack, and I was so utterly pros- 
trated by it that for recuperation 
a sea voyage was decided on, and 
the trip to England was hastened. 
It being before the day of ocean 
steamers, three or four weeks ona 
packet was deemed suffi- 
I arranged to spend at least 
months in 


sailing 
cient. 
four England giving 
umple time to see and learn all 
that was accessible in the way of 
civil and mechanical engineering. 
We had learned through Jacob 
Perkins and my friend Joseph 
Saxton, both then in London, that 
access to many mechanical works 
was difficult, and, in some cases, 
impossible for Americans; that 
Bryan Donkin’s works that above all others I | 
desired to see, was absolutely closed against 
all foreigners. Both Mr. Perkins and Saxton 
had frequently met Mr. Donkin in a social 
way, but had never been invited to visit his 
works In fact, Mr. Saxton had made appli 

cation without success. My prospect in that 
direction looked dull. My uncle, Rembrandt 
Peale, the artist, on his return from Italy 
had spent some time in England, and by in- 
vitation visited Sir Walter Scott, at Abbots- 
ford. He said that while there Sir Walter 
referred to Bryan Donkin in the warmest 
terms of friendship, and offered Mr. Peale an 
introduction to the man whom he esteemed as 
a model man for application, energy and 

sterling honesty. My uncle, in offering me a 
letter to Sir Walter, suggested that through 
him I might get a favorable introduction to 
Mr. Donkin 


England out of my own line of business that 


Although there was no man in 


it would have afforded me mere pleasure to 
meet than Sir Walter, I declined, feeling a 
delicacy of intruding as a mere curiosity 
I refer to this to relate a little inci- 
dent that occurred on the outward voyage. 


hunter. 


About mid-ocean we met a west-bound vessel. 
Our captain slightly altered his course to 
come within hailing distance, the answer to 


which came: ‘‘ Bark ———, lumberman, of 


St. John’s, New Brunswick ; from London: 


homeward bound.” This was at atime of 


great political excitement in England—in 
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English phraseology, a crisis. Wellington 
had been invited to re-form a cabinet; in 
answer to the hail of ‘‘ What political news ?” 
came ‘‘Sir Walter Scott is to the 
question of ‘‘ Any other news ?”’ as the 
the 
could catch of the reply was the reiterated, 
‘*Sir Walter Scott No_ possible 
calamity short of total shipwreck could be 
greater to the skipper of the lumbering lum 
ber bark than the 
writing had cheered the hours of his long 
and tedious voyages. It a heart felt 
tribute to Sir Walter Scott. 

I spent considerable time previous to going 


dead ;” 
/ dis- 
tance increased between vessels, all we 


is dead.” 


loss of the author whose 


was 


to London in visiting mines, iron and gen- 
eral works in the vicinity of 
Manchester, Birmingham, Sheffield and Hali- 
fax. At one establishment I found them cast- 
ing of iron, washing and beating engines the 
entire cistern in a single piece. 


mechanical 


There were 
no recesses or any provision for sand traps. 
This inclines to that this im- 
portant attendant to all good beating or wash- 


me believe 
ing engines is of American origin where they 
were in common use from my earliest recol- 
lection, and these unalterable cast-iron en- 
gines were the first I had ever seen where 
they were omitted. 

During these excursions, which were made 
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under the most favorable circumstances as to 
introductions, I had the opportunity of see- 
ing several of Donkin’s Fourdrinier machines 
in operation, and from the owners of two of 
the mills using them received letters of intro 
duction to Mr. Donkin, in both cases without 
solicitation on my part. 

On my way from Birmingham to London I 
stopped at Oxford, mainly to see the great 
printing establishments, said at that time to 
be the finest in the world. To Oxford I was 
accompanied by a friend from Birmingham, 
who introduced me to Mr. James Swann, of 
Ensham, a very courteous gentleman: who 
had two expensive paper mills both equipped 
with newest and most 


Donkin’s improved 


machines. He took us to his place where we 
remained a couple of days visiting with him 
both of of 


learning all then known as to paper making 


his mills, giving opportunity 


machinery. The beauty of these machines, 


and great perfection in performing their 
work, made me more .desirous than ever to 
become favorably acquainted with Mr. Don- 
kin. It was at these mills that I first saw the 
Ibbotson pulp dresser, built by Donkin, in 
use. the slit plate 


pulp dresser in use in the United States in 


It only differed from 


being made of separate bars, the spaces be- 
tween which were regulated by slips of sheet 
brass of a thickness to give the space required 
My father had 
and patented in the United States 


between the bars. invented 


a pulp 


MACHINIST 


dresser that we had successfully applied 
between the stuff chest and vat of the hand- 
making paper mills. I took one of these to 
to England with me, thinking it might be 
worth securing there by patent; at all events 
it would be useful as a favorable introduction 
in obtaining the information I was in search 
of. 


to Mr. Swann, who advised my sending the 


I sketched for and explained this device 


machine to Mr. Donkin, and advising with 
him. He asked me if I was aware that simply 
exhibiting the machine of 


litigation, be fatal to a patent either issued to 


would, in case 


the inventor orintroducer. Onreplying that 
I was fully informed on that subject, he said 
I would be perfectly safe in consulting Mr. 
He then asked if I 
had any friends in London who could favor- 


Donkin in confidence, 


ably introduce me. I replied no, unless it 
were John J. Hawkins or Mr. Jacob Perkins, 
or Charles Leslie the artist. He said Mr. 
Perkins would not do, for he knew Mr. Don- 
kin was jealous of, and prejudiced against, 


Americans, and he had reason to think of Mr. 
Asto Mr. Hawkins no 
one could be better, but Hawkins was aged 
and somewhat infirm, and might not be able 
As to Leslie, he 
had never heard Mr. Donkin speak of himas an 
acquaintance, though no doubt he knew him | 


Perkins in particular. 


to go with me to the works. 
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by reputation. 
letters of introduction from parties owning 
and using Fourdrinier machines made by him. 
If open letters of introduction there would be 
no impropriety in his asking to see them. 
When I placed them in his hand he glanced 
at the signatures and shook his head, saying 
that my having received the letters I was 
bound by etiquette to deliver them, but he 
He 
went to his desk and wrote to Mr. Donkin, 


did not think they would gain my object. 


placed it in my hands, and asked if it met my 
views. He simply told Mr. Donkin, by whom 
[ was introduced to him, that I was engaged 
in America in the same line of business that 
he was; that he believed a free interchange of 
ideas would be mutually beneficial; that he 
could assure him that I would not intrude or 
be inquisitive into any matters that he was 
to He 
advised my going to Mr. Donkin without 


not disposed communicate. then 
any one with me, and in handing him the 
letters to be careful so to place them, that he 
would be likely to look at the others before 
opening his; he told me of many of the little 
peculiarities of Mr. Donkin, and told me to 
observe him closely as he read the letters. 

On I found Mr. 
Jacob Perkins very busy at the Adelaide Gal- 


my arrival in London 


lery, where he was exhibiting his high-press 
ure steam generators and his model marine 
water 


engine, his steam gun, compressor, 


cutting off steel bars or old files by a rapidly 








I said that I already had two | 
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revolving, wrought-iron disk, in a large tank 
fifty or more feet in length, in the center of 
the hall floor; his steamboat propelling ap- 
paratus, consisting of paddle wheels set at an 
angle of 45° to the keel, on shafts, instead of 
running across the boat, diverged from a 
point towards the stern, where they were 
In this 
position the paddle floats entered the water 


geared together by bevel wheels. 


edgeways, and came out in the same manner, 
and in the lowest rotation and deepest dip of 
the wheel were at right angles with the keel, 
producing an action similar to the Chinese 
method of sculling, but by rotary motion 
instead of reciprocating, causing very little 
disturbance of the water. ‘There was always 
a crowd interested in watching the races be- 
tween the little boat with diagonal paddle 


and a precisely similarly-constructed hull, 


with the ordinary paddle wheels, both driven 
by clockwork said to be of equal power. 
Joseph Saxton was at that time assisting Mr. 
Perkins, and, as an attraction to the gallery, 
he had constructed a little railway its entire 
length, on which he ran a light lightning 
package express, the propelling power being 
applied by sord on differential wheels with 
I do not think Mr. 
Saxton ever had the idea of applying this 
practically, but merely as an attractive feat. 
ure to the exhibition; it certain- 
ly caused much amusement to take 
hold of the cord, and by a short 
draft hurl the little car from end 
to end of the long gallery. Sax- 
ton also had on exhibition an 
electric magnetic motor of his own 
invention and construction in 
which great velocity was obtained ; 
the power being from battery, as in 
Pages’ engine, that at that time 
was exciting much attention in 
America. . 

Between what Mr. Perkins had 
to show me, the _ introductions 
tendered, in fact insisted on, the 
various places of interest I visited 
with him, Mr. Saxton and grand- 
father Peale’s old associate and 
friend, John Isaac Hawkins, sever- 
al days slipped by before I had the 
opportunity of seeing the then 
great works of Brandsley, or de- 
livering my letters to Mr. Bryan 
Donkin. As this paper has run to 
so great a length, what I then 
saw and learned in the way of 
mechanical engineering must be 
deferred to my next. 


draft close to the tread. 


eS 
A New Single Valve Automatic 
Engine. 


The illustration which we here- 
with present is of an automatic 
engine recently brought out by the 
Morris Machine Works, of Bald- 

. 
winsville, N. Y.,*which is designed 
for electric lighting purposes. 
These ergines are built from en 
tirely new patterns, with the latest 
improvements. Special attention 
has been paid to making all parts plain, simple, 
strong and durable. All wearing surfaces 
are large. The material throughout is the 
best, and they are well made, with the latest 
improved machinery, thereby securing accu- 
racy and durability. 

The engines as now made are self-contained, 
having only two shaft bearings. ‘The shafts 
are large, and bearinys long, giving both large 
area of bearings and strength in excess of any 
reasonable duty. ‘The valve is of the piston 
type, cast hollow, as light as is consistent 
with strength, and is fitted with spring rings 
which travel in removable bushes, which can 
be replaced should occasion require without 


taking cylinder from frame. The piston 
is light, and is fitted with self-adjusting 
packing. ‘The cylinder is made from a 


close-grained iron, and great care 1s taken 
that it should be free from sand-holes or 
other imperfections. It is very important 
that it should be strong and heavy, and the 
manufacturers appear to have spared no 
metal, and to have used good judgment in its 
distribution. The ports are large, short and 
direct, and are of sufficient proportion to 
admit of high piston speed. The shaft is of 
the best hammered iron, forged solid and 
then slotted. Disks are placed on same and 
held in place by set screws to aid in counter- 
balancing. All working parts are of steel 
and phosphor-bronze. The automatic gover- 
nor is the ‘' Tabor,” simple in construction, 
all parts being in sight and easily accessible 
for cleaning ‘The variation in speed from no 
load to full power of engine is said to be less 
than two per cent. 

Messrs. Cooke & Co., of 22 Cortlandt street, 
New York, are the representatives in this 
city of the Morris Machine Works, and have 
a sample engine in store. 
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CLASSIFICATION OF LINKS. 

When links are classified with reference to 
the manner of their suspension, we have, ac- 
cording to the twenty-seventh paper, the 
shifting link and the stationary link. 

When these same links are classified with 
reference to their form we have the following 
two classes, namely, the box link as shown in 
Fig. 172, and the open link as shown in Figs. 
173 and 175 
former is seldom employed, the open link 
being the favorite; and, therefore, we will 
consider the latter only. 

The open link can again be divided into 
two classes, namely, the solid link, as shown 
in Fig. 173, and the built up link, generally 
called the skeleton link, shown in Fig. 175. 
The term ‘‘ skeleton link’ we shall hereafter 
adopt for this class of links. 


In American locomotives the 


DEFINITIONS. 

Fig. 173. Link are is an arc as a 4c, drawn 
through the center of the opening. 

Length of link is the 
length of the opening 
measured on a straight 
line joining the ends a 
and ¢ of the arc a/c. 

Radius of link is the 
radius with which the 
link arc a) ¢ has been 
described. 

Eccentric rod-pin arc 
isan are ase d drawn 
through the centers of 
the eccentric rod pin- 
holes F’ F'; 
described from the same 
center as that used in 
describing the link arc 
abe. 

The manner of sus- 
pending the link and at- 
taching the same to the 
rocker is plainly shown 
in Fig. 174. & is the 
lower rocker arm; A 
the link block pin; PB 
the link block ; Z the 
link ; S the link saddle ; 
FP the link saddle pin ; 
H the link hanger; C 
the end of the lifting 
shaft arm, and /) the 
lifting shafting pin. 


this are is 





LINK BLOCK PIN. 

The link block pin A (Fig. 174) is made of 
wrought iron case hardencd ; and is fastened 
to the lower rocker arm. Its end which fits 
into the lower rocker arm should be tapered 
and accurately fitted into the latter. ‘The 
taper should be the same as that of the valve 
rod-pin, as given in the eighteenth paper. 

The diameter of the link block pin at A 
is generally made the same as that of the 
valve rodl-pin. Hence, according to the eight- 
eenth paper, the diameters of these pins 
will be : 

For 10 and 11 cylinders........ .. 123 diam. 
aeRO Esl sass ackee 


** 15 and 16 1 eee Peers a | 
17 © 18 , ee Pea ee Wo“ 
“ 19 ** 90 Be te laa ee oe 


Jomparing these figures with the diameters 
of the pins in actual practice it will be found 
that the diameters of the pins given for the 
smaller cylinders agree very closely with 
those in use, and the diameters given for 17, 
But 
it must be remembered that the diameters here 
given have calculated for cylinders 
having steam ports suitable for piston speed 
of 600 feet per minute which may be re- 
quired for fast passenger service, and with a 
steam pressure of 120 pounds in the cylinder. 
For freight engines in which the steam ports 
are often smaller than those ado;:ted for 
fast passenger service, and consequently the 
slide valves in the former are also smaller 
than those in the latter, the diameter of these 
pins may be somewhat reduced because they 


18, 19 and 20 cylinder are rather large. 


been 


will have less work to do. 


LINK BLOCKS, 


The link block is made of wrought iron 
and case hardened ; it works freely and accu- 
rately on the pin A. For skeleton links, the 
link block is generally made in one piece, the 
grooves a a, Fig. 178, being turned out of a 
solid piece of iron. But when the solid link 
is used the link block consists of two or three 
pieces. Fig. 176 representsa side view; Fig. 
177 an end view ; and Fig. 178 a section of a 
link block which is made in three pieces, 
namely, the plates 4 and d, and the block c ; 
after the block c has been placed in the open- 
ing of the link the plates } and d and the 
block ¢ are riveted together by four 3” 
rivets when link block is large, and four }’ 
rivets when the link block is small; the posi- 
tion of the rivets is shown in Fig 176. 

The advantage claimed for a link block 
made in this manner is, that the curved sur- 
faces a a of the block c and the plates } and d 
can be finished in a slotting machine, which 
in some shops is more convenient than turn- 
ing the curved surfaces of the block. Some 
master mechanics prefer to make the link 
block in two pieces, as shown in Figs. 179, 
180 and 181. Link blocks made in this man- 
ner consist of the plate 4 and the block ¢ wit) 
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shown in Fig. 179. 

The depth of the flanges at / / is generally 
'; of an inch, and we have seen them § of an 
inch deep; but in the latter case the dis- 
tance between the link arc and the eccentric 
rod-pin arc was greater than desirable. The 
plates ) and d are generally made 3 of an 
inch thick. 

The oil hole at 7, half way through the 
metal, is } of an inch in diameter, and then 
increased to 1 or 14 inch in diameter, to hold 
the waste and oil. 





ape 





The Asheroft Manufacturing Company's 
Shops, at Bridgeport, Conn. 





Those who are interested in machine shop 
construction and arrangement, will be repaid 
for considerable trouble in visiting the shops 
of the Ashcroft Manufacturing Company, 
recently built at Bridgeport, Conn., for the 
use of that company and the Consolidated 
Safety Valve Company. These shops are 
built on a lot 400 by 200 feet, bounded on 
each of its sides by a street; this insures 
room for the inevitable enlargement and the 
location precludes the possibility of other 











the projéctions or flanges d d forged on to it. 
Close to the flanges @ d small grooves e e 
about ;'; of an inch deep and ,'; of an inch 
wide are turned into the curved surfaces ; 
with these grooves the surfaces can be finished 
completely with an emery wheel without 
using special tools for finishing the corners 
after the link block has been case-hardened. 
Sometimes the plate } is riveted to the block 
as shown in Fig. 176, and at other times the 
plate ) (Fig. 180) is not fastened to the block 
cin any manner. In this case the plate J, 
when the link block is in position must be 
next to rocker arm, and is prevented from 
turning around by a#Zinch pin f as shown 
in Fig. 179, 180 ; the block and plate being 
held together by the link block pin. All link 
blocks, no matter whether they are made in 
one piece or several pieces, are counterbored 
as shown in the figures to receive the head of 
the link block pin. 

The length of the block c is generally from 
and one-quarter to one 
times the throw 


one and one-half 
of the eccentric. This dis- 
tance is measured on a straight line joining 
the endsce¢ of an are drawn through the 
center of the 
176. 

The thickness at g or /: is generally 7, of an 
inch; this will make the width of the block 
c equal to twice the thickness at g, plus the 
diameter of the pin. 


block, as shown in Fig. 


In a number of engines the plates } and d 
extend beyond the ends of the block c, as 
shown in Fig. 177; this is done to gain larger 


wearing surfaces. But since the extension of 





| these plates will occasionally cause trouble 
in oiling the link block, they are sometimes 





buildings than their own trenching upon 
light or convenience. 

The buildings are all of brick, the main 
structure being 200 by 45 feet, four stories 
high. Centrally with this, as to length, 
and extending to the rear, is a large rectangu- 
lar tower, reaching a full story above the 
main building. The different floors of the 
main building are reached only through this 
tower, from which they are separated by fire- 
proof doors. The elevator shaft extends 
from the bottom to the top of tnis tower, the 
elevator having a capacity of two tons. The 
direction of the length of the main building 
is east and west, which from its location with 
reference to Long Island Sound, almost in- 
variably insures a cool breeze through the 
open windows in the summer season. 

The change from the building formerly 
occupied by these companies in Boston, 
where they had quite outgrown their accom- 
modations, to their present commodious and 
well arranged shops, has permitted the intro- 
duction of special machines and appliances 
which they had no room for there, and more 
machines wili be added as the necessity be- 
comes apparent, or their utility is demon- 
strated. 

In the lower room of the main building the 
manufacture of pipe tongs, pipe dies, etc., is 
carried on. One half of this floor is a stock 
room being largely used by the safety valve 
company. ‘There is also being fitted up on 
this floor a storeroom for keeping on hand a 
stock of gauges, in variety of sizes, all 
finished except the addition of the name of 
the party or firm purchasing ; adding this and 


silvering the dials will-complete them. Manu- 


facturers of boilers, and dealers in boiler a))- 
pliances usually order gauges in considerable 
quantities, having their firm name engrayed 
on the dials, and this stock will be kept 
to facilitate filling orders from them. Such 
orders can in this way be filled with a delay 
of only a day or two, instead of waiting + 
assemble parts and complete the gauges. 
There is also a polishing room in the lower 
story; in this room a ventilating fan dovs 
remarkably efficient duty in keeping it free 
from dust, maintaining the atmosphere, a))- 
| parently, as pure as in the other parts of tl 
| shops. 





| Inthe manufacture of dies the steel is o! 

|tained in bars of the requisite width and 
thickness. This is annealed in an hermeti 
cally sealed furnace, after which it is cut to 
length by the use of machines carrying gangs 
of wills. The dies are drilled, ther tapped 
a little ander size, after which they are chan 
nelled to give the necessary cutting edges 
and to remove the superfluous thread. This 
grooving is done with a mill shaped like a 
straight fluted reamer, and at a speed that is 
worth observing by those interested in millin; 
processes. When grooved the dies are again 
tapped, to exact size. This size is a littl 
larger than standard 
the difference being 
that which experienc: 
demonstrates to bi 
equal to the contrac- 
tion due to tempering. 
c | After tempering they 
| are again tested for siz 
and those, if any, that 
will not stand the test 
are discarded. For 
backing off the teeth of 
the dies at and near th: 
face a little 
machine is used in 
which the die is held in 
a head that can be 
swivelled to give any 
degree of clearance and 
taper desired. The 
cutting is done by 
means of asmall emery 
stick running at a 
speed of 13,000 revolu- 
tions per minute. This 
operation is performed 
with great rapidity, and 
with uniformity of re- 
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special 





Vig. 180 


sults. 

A new machine for 
making pipe tongs has 
also been introduced. 
This is not of the turret type, but has a 
revolving head, carrying four spindles, each 
provided with a tool. This head is quickly 
revolved, and the four tools are all that are 
required in the operations. 

One end of the second floor contains the 
counting room ; also the office of the super 
intendent of the Ashcroft Manufacturing 
Company, Martin Luscomb, who is besides 
secretary of that company as well as secretary 
and treasurer of the Consolidated Safety Valve 
Company. Beyond these offices is the ship- 
ping room, then a temporary partition, the 
rest of this floor being occupied for the man- 
ufacture of the various styles of the Richard- 
son ‘‘pop” safety valve. These valves are 
made for controlling all kinds of fluid pres- 
sure, but more particularly for use on steam 
boilers. They are made under the direct su- 
pervision of the inventor, George W. Richard- 
son, who, as one of the company, and its super- 
intendent, has an office in that end of the 
main building opposite the counting room. 
Those acquainted with the construction of these 
valves understand that they must be made with 
much regard to nicety in sizes and truth. To 
insure correct sizes, no less than to expedite 
the work, a large line of special tools are 
required, nearly all of which are made in the 
tool-room of this department. The valves are 
all tested before being sent away on orders, 
to set them to blow off at the desired pres- 
sure, and observe their capacity to relieve 
pressure. In the early days of the Richard 
son valve this testing was a mitter of con- 
siderable trouble, owing to the governing 
parts being fixed in their positions ; the valves 
could be readily set to blow at the required 
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operation required time and patience. Later | 


improvements have made the operation of 


testing comparatively a simple matter, but | 


there is the same necessity for testing as ever. 
Important improvements made by Superin- 
tendent Richardson in the arrangements for 
testing have also simplified the matter. A 
separate room in the tower is devoted to test- 
ing valves. In this room is a special shell or 
drum upon which the valves are placed. 
This shell is three feet in diameter and 
eight feet in length. The longitudinal 
seam is made a butt-joint, with covering 
plates outside and inside, the rivets being 
arranged to get the greatest strength practi- 
cable with this joint. ° The heads are stayed 
by rods, extending from head to head, secured 
by nuts at each end. These rods have col- 
lars, one near each end, which are faced 
true. The heads are put in with the flanges 
outside. A copper liner completely covers 
the inside surface of each head, ettending 
out over the flanges. Against these copper 
liners the collars of the stay rods make 
steam-tight joints. The heads were drawn 
into place, and nuts on stay rods screwed up 
hard. Then the holes for riveting heads to 
shells were drilled and reamed, leaving no 
chance for disturbing local strains. It will 
be understood that there is no fire near this 
shell, but tha’ there is sometimes occasion to 
place it under high pressure. In use, this 
boiler is partly filled with water; then steam 
is admitted from either one of two special 
boilers, situated in the boiler room. By 
peculiar arrrangements the steam mingles 
with the water, heating it to a temperature 
due the pressure of the steam admitted, 
making steam in this shell precisely as if it 
were a boiler subjected to furnace heat, only 
more rapidly. Means are provided for se- 
curing rapid circulation of the water at all 
times. It is evident that the capacity of this 
shell for supplying steam may be made 
greater or less by graduating the flow of 
steam to it; also that the water in the shell is 
an additional heat reservoir, and that the 
pressure in the boiler supplying steam may 
be to any extent consistent with safety 
higher than the pressure in the testing shell, 
or the pressure at which the valve is to be 
tested. By these means a comparatively 
small shell is made ample for testing the 
largest valves made; and this quality of 
capacity is absolutely essential to the correct 
testing of large valves. 

The third floor of the main building is 
called the machine shop. This is a clear 
space of 200x45 feet, the floor overhead being 
supported by rods from the trussed roof. Here 
the more distinctively machine shop work for 
the various departments except that of safety 
The ‘‘ Tabor” indicator is 
this room. There is in this 
room convenient for use a small steam drum 
It is so ar- 
ranged that the pressure to which the springs 
are subjected can be suddenly let on and 
released, simulating the action when the in- 


valves is done. 


also made in 


for testing indicator springs. 


dicator is in actual use; the pressure can 


also be varied for scaling the springs. 


The ‘‘ gauge room” 


1s in the fourth story. 
Here the gauges for all kinds of fluid pressure 
are assembled, and most of the work of man- 
The floor of this 
room is unobstructed except by the iron 
Before the springs, of 
seamless drawn tubes, are put in place they 
While it is 
not intended, in use, that steam shall come 
in contact with the spring, it is sometimes 
This will fre- 
‘“set.” To 


test the springs otherwise and to give them 


ufacturing gauges done. 
rods from the roof. 
are tested under steam pressure. 
carelessly permitted to do so. 
quently give the spring a slight 


harm before 
adjustment, they are submitted to steam pres- 


this *‘ set,’”’ which will do no 
sure. 

After the working parts of a gauge are 
who 
marks the dials for graduating, and who is 


assembled they go to the workman 
provided with separate facilities for testing 
for vacuum, for steam or ordinary fluid pres- 
sure and for the highest requirements of 
The springs are then 
submitted to a cold test and the dials marked. 


hydraulic pressure. 


After being marked, presumably right, they 
are again tested for verification, and finally 
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pressure, but adjusting their capacity and | after being graduated they are tested once | 


more, and if found right passed as correct. 

On this floor is an apartment where, in 
drawers suitably marked, the various small 
parts of the different gauges, which, of course, 
are made in large quantities, are kept ready 
for assembling. Finished gauges and indica- 
tors are also kept in stock in this room. 

Each separate room, or department has its 
own tool room, and necessary stock room; 
also wash room and all needed sanitary con- 
veniences of the most approved kind, those 
for each floor being located in a room in the | 
tower against that floor. 

The floors consist of 3} inch spruce with | 
grooves and tongue pieces, upon which are | 
laid 1} inch pine to break joints ; between 
these are two thicknesses of specially prepared 
roofing paper. This is for the purpose of 
making the floors both dust and water proof. 

All the rooms are heated by a system of 
overhead steam pipes, so arranged as to be 
used in sections or entire. This system 
seems to work very satisfactory, and appar- 
ently economically. 

In the rear of the main building is the 
brass foundry, a brick building 100x60 feet, 
with a monitor roof. There are ten furnaces 
in the foundry, which with the large floor and 
bench space gives a capacity more than 
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boiler and the other a Babcox & Wilcox 
water-tube are situated in the boiler room. 
Both the boiler and engine room are ex- 
cellently well provided with light; in fact 
there are no dark rooms or corners in any 
part of the entire building, the whole being 
exceptionally well lighted. 

In the upper room of the tower there are 
two water tanks, one having a capacity of 
8,000 and the other of 2,000 gallons. The 
larger of these tanks overflows into the 
smaller one, so the large one is under any 
circumstances always full of water for fire 
purposes. When the water will not flow to 
the large tank from the water service it is 
supplied by the fire pump. To the stand 
pipe connected with this tank hose is at- 
tached in each room, all ready for instant 
use. The fire pump will also supply water 
to this stand pipe, a check valve near the 
tank preventing the water from going there. 

Altogether these shops are excellently well 
arranged, and provided with all modern con- 
veniences both for the workmen and for 
expediting work. The rooms are high, well 
ventilated, and cheerful. 

The company have now in contemplation 
the erection of a separate building for offices, 
etc., thereby giving the safety-valve depart- 


ment more room, of which the need is already 
felt. 
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ample. The core oven is fitted with revolving 
table and shelves. At present a blacksmith’s 
forge and a tempering furnace, also a small 
engine for driving a fan are located in the 
foundry. These will be removed as soon as 
a blacksmith shop, which will be begun early 
in the spring, is completed. The smithing is 
now done at the company’s shop in Lynn. 
The engine room is situated immediately in 
the rear of the main building, and as near cen- 
trally as to length as practicable; directly back 
of this isthe boilerroom. Power is furnished 
by a 65 horse-power Westinghouse engine, run- 
The belt 
from engine is direct to an enlarged section of 
the line shaft in the lower room of the main 
building, the lines in the other rooms 
being driven by belting directly up. The 
driving and driven pulley on each line is wide 
faced for both belts. 
on their shafts, except as they are locked by 
friction clutches. Throwing out the clutch 
in either room will stop the line in that room, 


ning 315 revolutions per minute. 


These pulleys are loose 


the pulley running loose and driving the 
lines in the other rooms. 

There 1s also in the engine room a Knowles 
automatic feed pump and receiver for return- 
ing the water of condensation from the heat- 
ing pipes to the boiler; this was described in 
our issue of April 3, 1886. A Knowles steam 
fire pump and a Goubert feed-water heater 
form part of the engine room equipment. 

A Babcox & Wilcox water-tube boiler, in 
the boiler room, furnishes steam for the en- 
gine and also for heating when the exhaust 
steam is not sufficient. Two boilers for use 


in testing safety valves, one a Whittier steel 
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PULLEYS. 


Moulding Pulleys. 


By Roperr E. Masters. 





In the previous articles on this subject I 
have been writing altogether on pulleys with 
arms in them, but there is another class 
called ‘‘ web pulleys” to which we will have 
to pay a little attention; some firms prefer 
this style in smaller pulleys. I know one of 
the largest lumber and saw mill concerns in 
the United States that use nothing but web 
pulleys of the heaviest class under 40” diam- 
eter, yet there are comparatively few web 
pulley patterns to be found in any foundry. 
Between a set of arm pulley patterns in halves 
and a set of band patterns, almost any kind 
of a web pulley can be made; often orders 
for this class of pulleys are filled by cutting 
the sand out in the mould between the arms 
of the half pulley patterns ; this is an easy 
and quick way of making a web pulley. If 
however among the pulley patterns that are in 
halves one cannot be found of the right diam- 
eter, thickness of rim, etc., the plain ring or 
band patterns are then resorted to. 

Above is illustrated the moulding of a web 
diameter, 16’ face from a ring 
face, 1’ thick, web to be 1” thick. 
The pulley ring is leveled up on the floor, 


pulley 36 
pattern, 6 


rammed up in the cheek A and drawn up 23"; 
this allows the 1° web to be all in the 





) 





hubs is bedded in the sand with the lower 
hub and filled in wita sand flush with the 
board and the rim and a parting made. 
Before the cope is put on the bars are cut 
so that the rim can be drawn up intothe cope 
when ramming it up the same as it is drawn 
in the drag, securing it good with gaggers at 
CC, and having the nails D D inthe cope 
extend out close to the pattern all around. 
After the pulley is drawn up to the right 
depth of face, four risers ) H are set on top 
of the rim equal distances apart and the rest 
of the cope rammed up. 

The pattern is not lifted off with the cope 
for the reason that the draw-holes are at the 
top edge. After the risers /’ H have been 
taken out, four wrought-iron bars are nicked 
with a file or marked with a piece of chalk 
(if the chalk has not been ‘‘ banished from the 
shop”) the depth of the cope; these bars 
are put into the risers, and the rim gently 
rapped back until it is even with the cheek, 
as shown ; the rods are then taken out and the 
cope lifted off. 

Before the ring pattern is drawn, the board 
B is taken out and the sand between the edge 
of the board and the inside of the pulley rim 
cut away from the rest of the web; the pat- 
tern is drawn out of the mould and the mould 
finished up. 

The board B is a cheaper and easier way to 
make the web center than to make the whole 
circle for the This requires a great 
deal of work in the pattern shop, if you 
intend to keep it and not have it spring or 
warp out of shape. 

If thought best, this pulley can be made on 
the same plan all in the floor by having the 
bars extend below the cope the depth that it 


is to be drawn up above the web. 
a 
The’ Railway Review says: 


web. 


‘*The year 
opens with bright prospects for a heavy de- 
mand and higher prices in all kinds of rail- 
Even in the matter of locomo- 
tive engines and passenger and freight cars, 
contracts cannot be placed now within five or 
ten per cent. of the prices at which they could 
have been placed three months ago. 


way material. 


A num- 
ber of moderate locomotive orders have been 
placed during the past 30 days, and we learn 
that several companies are contracting for ad- 
The makers of 
the best approved engines are taking advan- 
tage of the present demand to widen their 
margins slightly, and in so doing are follow- 
ing the natural course of things.” 
(RR 

Professor Kennedy, of England, recently 
read a paper before the Institution of Civil 
Engineers on *‘The Use and Equipment of 
He believed that 
it was essential for a young engineer to get 
his training in the workshop, but thought 
there was plenty of room for practical train- 


ditional locomotive capacity. 


Engineering Laboratories.” 


ing that fell within the scope of a scientific 
institution ; this should supplement*and com- 
plete workshop experience without overlap- 
ping it. He enumerated the following sub- 
jects for investigation as being amongst the 
most important: Elasticity and the strength 
of materials ; the economy, efficiency and gen- 
eral working of prime movers, especially of 
friction ; the 
accuracy of the apparatus commonly used for 


the steam engine and boiler; 


experimentation, such as springs, indicators, 
dynamometers, and gauges of various kinds ; 
the discharge over weirs and through orifices, 
and hydraulic experiments in general ; the 
theory of structures ; the form and efficiency 
of cutting tools; the efficiency of machines ; 
especially of machine tools, and of transmis- 
sion gearing; the action and efficiency of 
pumps and valves ; the resistance of vessels 
and of propellers, and experiments connected 


with both. 
6 ae 


When boilers made from iron are spoke. of 
it is understood that their worth is largely 
dependent upon the quality of iron used. 
But it is not so generally understood that 
there is quite as much difference in the 
quality of steel as of iron plates. Specifica- 
tions for steel boilers should cover the quality 





drag, and brings it in the center of the 
pulley, a piece of board cut in length to 
fit the inside diameter of the pulley across 
the center and 4’ wide, shown in plan and 


section 8 2B, with a hole centered in it, for the 


even more carefully than for boilers made of 
iron. would a good iron 
‘boiler made of tank iron, yet this would be 
. quite as reasonable as to expect a good steel 


| boiler made from cheap material, 


No one expect 
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LETTERS FROM PRACTICAL MEN. 





Difficulties in Pumping Water. 
Editor American Machinist : 


Noticing an answer in a recent issue of 
your paper to a query in regard to pumping 
water by suction through a long pipe, I 
would submit the following, if it is worth 
anything, to the readers of your paper. 

We recently attempted to draw a small 
stream of water 800 feet through a two-inch 
pipe containing four elbows, with a good 
Knowles pump. The rise was about 16 or 18 
feet, and was about 10 feet in a distance of 30 
at the 
carefully and was about two-thirds of the 


commencement. The pipe was laid 
way under water, and was the rest of the way 
buried in damp ground, so we did not be- 
lieve that it leaked. A good foot valve was 
placed at the further end. When we started 
it had a tendency to pump air which it never 
got over. The pump had a small cock at the 
foot of the air chamber, and we were obliged 
to leave this slightly open so as to let the air 
out, or the chamber would fill until the valves, 
which were placed high in this style of pump 
would be out of water, so to speak. I have 
thought of the matter considerably, and have 
often wondered if the water which flowed on 
account of removal of pressure by couplings 
and elb ws was not relieved of a portion of 
the air which it naturally contained, and 
which did not again mingle with it in the 
short time in which it was in the discharging 
chamber of the The 
happened to move a little faster than the 


pump. pump, if it 
water would flow into it, would upon revers- 
ing, strike the inflowing water with &@ con- 
battered the 
valves and made them leak, and which was 


siderable jar, which rubber 
aggravated when the air chamber was full 
enough of air to come down as far as the 
upper valves. The pump also worked better 
though a little harder when pumping against 
a boiler pressure than when pumping into 
the atmosphere, which was probably due to 
increased pressure upon the valves holding 
them down. 

Now I would like to have the opinion of 
some one else in regard to my ideas as to the 
air in the water. Did the pipe actually leak, 
or does my experience differ from that of 
others who have tried a similar experiment ? 
If it did not leak I would suggest that others 
who contemplate such a move be very care- 
ful to have ample room in the suction pipe to 
avoid friction, and also select the best pumps, 
and that they should be so made that the dis- 
charge would be above the valves and not 
below them. E. D. Davis. 

Minneapolis, Minn. 


Heat Value of Coals, 
Hditor American Machinist: 


Your suggestion that some simple means 
for determining the heat value of different 
fuels if carried out would be invaluable, as 
in practice they give widely varying results. 
For instance it has been the practice of the 
writer to test various coals that were offered, 
and from that test determine whether to pur 
chase that grade or not. 
value all have 


In getting at the 
212 


feed to pressure of atmosphere per pound 


been determined from 


coal, as the ash had to be paid for at the same 
price. Quoting note book 
pound anthracite egg size evaporated 9.15 
pound water, ash 13.5 per cent. Webster 
coal, fire about 6 thick and spread even and 
but little fired at a time 9.81 pounds water, 
5.68 per cent. ash. 


from my one 


‘** From and at 212°” per 
pound combustible would make the egg coal 
10.48 and Webster 10.40. 

I then tried firing the Webster so as to coke 
it as much as possible, in this way: The fire 
was darried 10 to 12 inches thick, and one side 
of furnace was allowed to burn bright while 
the other was covered and allowed to coke. 
When the side that was burning needed re- 
plenishing cover it over medium heavy and 
break up the other or the coke. 
brought the 


This method 
up to 10.63 per 
pound coal, and other tests showed about the 
the 


evaporation 


same difference between two ways of 


managing. 
Another cargo of same coal was only able 
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to give 10.33; while mixed with mami’ 
dust it gave 10.12. | 

Other kinds of coal gave as follows: Rey- | 
noldsville coal, a gas coal which made so | 
much gas the furnace could not manage it, | 
9.11; George’s Creek Cumberland, 10.84; 
Pocahontas, 10.70; Elk Garden Cumberland, 
10.46. 

These tests were made with a 50 horse- | 
power Harrison boiler, and about 12 pounds | 
of coal were burned per square foot of grate 
which had slightly over 50 per cent air space. | 
two 
actual working conditions, and included coal 


Each test was continued days under 


for banking fires, etc. Difference between | 
flue gas and boiler room about 380°. Not} 
knowing the heating value of the different 
coals, I am uncertain how near the full value 
In one table the value 
of anthracite coal, or combustible is put at 
14,500 heat units ; Cumberland, 15,370; and 
coking bituminous, 15,837. 


these results are. 


W. E. CRraxe. 


Core-Box and Core Making. 
Editor American Machinist : 

In a foundry of which I had charge they 
used thousands of bevel gears and small 
pulleys, all using 3’ cores. The cores kept a 
large boy busy about all the time; they were 
made in a wooden box, which in a short time 
became so worn that it was impossible to get 
a good core. I had an iron box made like 
the accompanying sketch. I then had all the 
prints on patterns using that size core altered 
so as to use all one length, thus saving the 


| and poured before noon. 
several times afterwards, having taken as 
| much as 1200 or 1500 pounds of iron out ofit. 


| been running it steadily ever since. 


Fig. 4 


] 
made up the bottom and put on the top | 
section, stopped up the joint between them 
and put in the fire. I got the blast from the | 
pipe at the blacksmith’s fire. 


Quick Setting of an Engine. 





A few years since a 24''x48" engine was to 


The cupola was | be put in the works of the Union Metallic Car- 


made, the iron melted and the piece moulded | tridge Company, at Bridgeport, Conn., to 


| 
| 
| 
THomas WaATHEY. 
| 
A Small Cupola. 

Editor American Machinist: 


Being interested in the accounts of small | 
cupolas, published in your paper, we con- 
cluded to try one. 
we built one 19’ inside diameter, and have 
Average | 


Six months or more ago 





work is 1 lb. coal to 10 of iron. The largest | 
single piece poured was 1,470 lbs. The largest 
total of clean castings from one heat, 4,750 


lbs. Have just poured a bed plate 1,300 Ibs, 
fron was melted in about 1} hours. All scrap 
iron used. Fuel, hard coal, grate size. Fan 


24” diameter; 1,800 revolutions. Oc n. 
ARB 


A Presentation ou Retirement. 


We recently noticed that the Cuyahoga 
Works, of Cleveland, O., had sold out to the 
Cleveland Shipbuilding J. F. 
Holloway, President, and Thomas McClure, 
Secretary of the old works, retired from 
active business relations with the concern. 


Company. 


The occasion was observed by the employes 
of the works by presenting a fine bust of Sir 


os 


Fig. 3 











Fig. 4 


ji | 





labor of cutting them to a length. 
was no further trouble with those cores ; they 

The 
long. 
1 shows elevation; dotted lines show 
some of the various styles of cores that can be 
made. Fig. 2 isa plan and Fig. 3 a section 
through A 72. Fig. 4 is a plate for drying 
these cores. ‘The flange on end should be half 


came round and straight every time. 
box illustrated was made for a core 4 
Fig. 


the diameter of core. Fig. 5 isa clamp for the 
ends of the box while ramming up the cores, 
The line / in sectional view shows vent-hole 
through bottom of box. After the cores are 
all rammed up, the box is turned over, and 
they are vented from the bottom. 

W. P. Bryan. 


A Small Cupola, 
Haditor American Machinist : 
the 


MAcHINIST an account of melting iron in a 
ladle. I thought I would try it. 
been a failure of another man the day before, 
but I thought that by a little addition I could 
succeed. The effort was a grand failure, not 
as regards melting the iron—that was melted, 
but when I came to pouring it had set in the 
bottom of the ladle. 

One day after that a break down job came 
in, wanted that day. I was not going to cast 
that day, so I thought I would try another 
I found two sections of an old 
smoke stack, each about 2 feet long by 18 
inches diameter. 


Some time since I read in AMERICAN 


scheme. 


I cut two holes, one for 
tapping out and the other for a tuyere. I 
shoveled some sand from front of cupola and 
mixed it into a mud and daubed up the sec- 
tions, placed a flask near the blacksmith forge, 
filled it up with rubbish and set one of the 
sections on it, with a pieve of sheet iron 





through the front hole for a spout. I then 





There | 


|man of the foundry (who remains in that 


There had | 


Walter Scott to the former, and a gold-headed 
cane to the latter. Thomas D. West, fore- 
position), made the presentation address, 
which was very appropriate. 

‘* Tsupposed,” said Mr. Holloway, in reply, 
‘““when I made the speech to you which 
that the 
old Cuyahoga Steam Furnace Company was 
the last time that I 
This scene is 


conveyed the information to you 
no more, it would be 
should address you. in some 
respects the saddest of my life, and while the 
parting is attended with the keenest regret, I 
cannot but bebeve that the change will be of 


I used that cupola| replace the engine then in use. 


| ter line and bolt holes accurately marked. 





advantage to you all. In my past connection 
with you I have always tried to do what was 
right and to deal justly by both my men and 
If I have failed in this, it 
has been the fault of the head and not of the 
heart. 


their employers. 


Since I came among you, nearly a 
quarter of a century ago, the changes have 
been many, but I cannotspeak of this. Many 
of you have grown to manhood in my em- 
ploy, and the thouglft as expressed by Mr. 
West, that I instrumental 


have been 


pleasant thoughts of this hour. When the 
firm went out of existence, my only fear was 
that, perhaps, some of you would be de- 
prived of your situations; but when I wag 
assured by the new management that all the 
men would be retained, it brightened the 
pleasures of the new year. I don’t 
thank this 
present, but permit me to assure you that it 
will 


know 


how I can you for handsome 


ever be cherished as a reminder of the 
kindly feeling that has always been shown 
Mr. 
McClure thanked the men briefly for the 
cane, ever think of the 


me, and which I hope will continue.” 


and said he would 








men and ‘*' old Cuyahoga.’ 
J 4 


To do this 
the old engine and foundation must be re- 


| moved, a new foundation built and the new 
| engine placed. 


Mr. W. F. Durfee undertook 
the job, and in five days and eight hours 
from stopping the balance wheel of the new 
engine was turning over. The foundation, 
except at and near the top, was made of rub- 
ble. These stones were roughly placed to- 
gether and marked before stopping the old 
engine. A templet was also made with cen- 
In 
the centers eye-screws were placed, and the 
templet made fast overhead, so that lines let 
fall from these eye-screws indicated corre- 
sponding positions on the foundation. We 
recently saw this engine in operation, and the 
superintendent of the Works, Mr. A. OC. 
Hobbs, called attention to the fact that he 
had never been able to detect the least parti- 
cle of movement of cylinder or pillow block 
on the foundation. 

This engine carries two 36-inch belts from 
the fly-wheel pulley, 15 feet diameter, to two 
7 foot pulleys on the jack shaft. They drive 
as evenly and smoothly as if but one belt 
was used. 


Be 
Quick Mechanical 


Work. 





When the steamship Alaska arrived in this 
port it was discovered that the piston was 
cracked ; it was also evident that the return 
trip to Europe could not be made with the 
piston in this condition. The piston was 100 
inches in diameter and 16 inches deep. On 
Tuesday evening, 18th of January, an order 
for a new piston was sent to the Delamater 
Tron Works of this city. At 7 o’clock of 
the same evening men from the Delamater 
Iron Works took measurements of the piston 
on board of the ship. At 7 o’clock of the 
following morning the sweeps for the piston 
were sent to the foundry, and it was cast on 
Friday evening at 5 o’clock. During Satur- 
day the casting was allowed to cool. On 
Sunday morning at 7 o’clock the piston was 
placed in the boring mill, and Monday 
evening at 6.30 o’clock it was turned, drilled, 
completely and successfully finished. At 7 
o’clock of the same evening the piston was in 
the cylinder with all the nuts screwed down, 
and the job was finished. On the following 
morning, Tuesday, 25th of January, at 5 
o’clock the ship started for Europe with a new 
piston weighing 13,000 pounds. Considering 
the size and weight of piston, and also re- 
membering that no pattern for the same was 
on hand, it must be admitted that this piston 
was very quickly cast and finished. The 
energetic management of the Delamater lon 
Works deserve great credit for showing our 
English cousins what American workmen can 
do; and we believe that this record cannot be 
beaten on the other side of the Atlantic. 

a e 

Previous to 1882 the cost of an engineer’s 
license from the inspectors of steam vessels 
was from $5 to $10, according to grade. In 
1882 it was reduced to 50 cents, and in 1886 
the fee was abolished altogether. 

Re ~-: ae 

The Railay Age tabulates the railway 

mileage of 47 States and Territories on Jan- 


| uary 1, 1887, and finds the total to be 137,500. 
| Illinois stands at the head with 9,579 miles,® 


in | 
making your lives pleasanter, is one of the 


and Rhode Island at the bottom with 210 
miles. Iowa stands second with 7,907 niles, 
Pennsylvania third with 7,817, and New York 
fourth with 7,466 miles. 

_ 4 


The Albuny Journal says: ‘‘It is never 


| safe to enclose an old greenback in a letter. 


* * If you will notice an old greenback it 


| has a peculiar smell about it that can readily 
|be perceived even if enclosed in a letter.” 


With all deference to the sense of smelling 
lodged in the editorial sanctum of the 
Journal, we suggest that the Post Office 


clerk, or letter carrier, who could not tell 
without smelling whether a greenback, old 
or new, was enclosed in an ordinary letter 
must have a phenomenally poor sense of 
| feeling. 
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Multiple Drilling Machine. 


The accompanying cut is a representation 
of a multiple drill having eight spindles, all 
entirely independent of one another as re- 
gards rotation or feed. All are provided with 
power feed having three changes, and so 
arranged that it can be made as fine or coarse 
as the user may desire by simply changing 
the relative sizes of a pair of change gears. 
All spindles are also provided with a quick 
return lever at the left of the spindles. This 
lever can be moved through the butt in which 
it is held, thus enabling the operator to vary 
its length and use it for light drilling or other 
work; it is secured against slipping by a 
thumb-screw. ‘The spindles are arranged in 
sets of four, each set being driven from a 
transverse shaft at the back of the machine 
that is provided with a four section cone of 
large diameter and beltface and back gears; 
this shaft imparts rotation to the spindle 
through a simple efficient and easily working 
friction coupling. Each spindle is accurately 
balanced by means of the link lever and 
weight shown at the top, and isso held in the 
quill that it is impossible for it to drop sud- 
denly, as the drill point begins to break 
through the metal at the bottom of a hole. 
The machine shown will drill without strain- 
ing a 2-inch hole out of solid steel and other 
metals proportionately. 

The makers, Prentice Bros., of Worcester, 
Mass., make their multiple drilling machines 





as desired, with heads 
stationary or can be moved to any desired 
distance from center to center—8” ordinarily 
being the smallest distance, though they have 
built machines in which the spindles ap- 
proached to within 3 and 5 inches of one 
another. The feed can be made independent 
or not as desired, and the table either as 
shown in the cut or running the entire length 
of the machine. 
all sizes, corresponding to the single spindle 


with as many spindles 


These machines are built of 


machines of the same makers that range from 
12” to 50 The first of the style of 
multiple drills shown was built for the Silver 
& Deming Manufacturing Company, of Salem, 
O., and used by them in the manufacture of 


swing. 


pumps, and is in use at present and giving 
The machine illustrated 
in the cut is at the works of McConway & 
Torley, Pittsburgh, Pa. 
machine is eleven tons. 


great satisfaction. 
The weight of this 


Suggestions in Machine Design, 
ry. 


A. J. SHaw. 


Bearing, instead of being, as is too often 
the case, the weakest should be the stiffest 
part of the shaft; many bearings give trouble 
by heating or cutting from this cause alone. 

Long bearings wear long. 


By 


But increase of length beyond a certain 
limit is of little, if any, value, especially if 
the diameter be not increased at the same 
time. 

A bearing which deflects in its own length 
than 
preserves its form, 


is of less value a smaller one which 
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Nothing is gained by making bearings 
large, and then necking down at their ends so 
deeply that the angle of the shoulder is in- 
side the parabola forming the line of ‘‘ uni- 
form strength.” 

An engine lathe, from one of the best shops 
in the country, has a spindle the front bear- 
ing of which is 2$ inches in diameter, but 
necked at either end for face-plate and hub 
of back gear to 1} inches. For a bearing of 
this diameter the neck should have been not 
less than 2} inches, as a minimum, in order 
to develop the full strength of the spindle, or 
if the neck be assumed as correct the bearing 
should have been not over 2 inches, while 12 
inches diameter would have answered 
every purpose. 


in 


Sudden large reductions in diameters of 
shafts carrying transverse loads are elements 
of weakness; not only are the strains concen- 
trated at the necks, but the tendency is to, 
and there is danger of, cutting below the line 
of uniform strength. 

That best proportioned 
which the stresses are most equally 
tributed among all its parts. 

There is a constant tendency in modern de- 
signing, where equality of strength rather 
than stiffness is the end sought, toward the 
use of smaller nominal factors of safety, and 
this is allowable with no actual decrease in 
the safety of the completed structure, as we 
acquire a better knowledge of our materials 


in 
dis- 


machine is 


as they become more homogeneous in charac- 
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but for the criminal recklessness of the eleva- 
tor manufacturer, who, for the sake of saving 
a few pounds of iron, will make so important 
a part of such a machine unsafe, there can be 
no excuse whatever, no matter how keen the 
competition. 

That many of the cheaper kinds of eleva- 
tors are dangerously weak is notorious to 
those engineers who have had occasion to ex- 
amine them. 

No safety device is likely to be of service 
when wanted, which is either complicated or 
likely to get out of order. They are never in 
use, except in case of accident, and not being 
used are abused, at least by neglect. 

Except on the higher class of passenger 
elevators the safety devices are never inspec 
ted, and even when known to be out of order 
are seldom repaired. 

Neither are those likely 
which are designed to stop the car witha 
sudden jerk after it has dropped two or three 
feet, or which depend for their action on the 
slackening of the hoisting cable. 

Only those are reasonably safe which are 
put in operation by any acceleration of the 
speed of the car above a certain limit, from 
any cause whatever. 

The conditions of a ‘‘trial trip’ are differ- 
ent from those obtaining in actual service in 
this as in many other classes of machinery ; 
and effectiveness at that time must not be 
accepted as proof of equal efficiency after ten 


to be effective 


years of neglect. 
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ter, aud as more care is taken in the distribu- | 
tion of stresses. 

The stresses per square inch allowable in 
good practice on wrought iron, and the so- 
called mild steel has gradually increased 
until it has reached as high as 14,000 to 
16,000 pounds for medium sections for quies- 
cent loads. 

For intermittent and suddenly applied loads 
the allowable stress decreases, running down 
to 6,000 or 8,000 pounds or lower, for loads 
which reverse in direction. 

Factors of safety have been called ‘‘ factors 
of ignorance,” but it would be hardly just to 
judge a designer’s ignorance by the size of his 
factor of safety. 

The factor of safety varies not only for 
different materials, but also for the same ma- 
terials under different conditions. 

When the breakage of a part would do little 
damage, a lower factor is allowable than if its 
failure would be disastrous. 

When failure would be likely to involve 
loss of life, safety should be secured at any 
cost, as far as it is attainable. 

This is the prime requirement, a failure to 
meet which cancels all other merits, no matter 
how great. 
the drum of 
like paper 
under the coils of the hoisting cable ; the fall 
of the car seriously injuring three persons, 


It is but a few weeks since 


an elevator in Boston crushed 


two of whom have since died. 

The inscription on their tombstones should 
be ‘* Murdered to save $5.00.” 

‘There may be some excuse for the neglect 
to provide safety devices on hoisting machin- 
ery of this class, as there is so much doubt 






Consider the merits of a suggestion, not its 
source. 

For this reason a rotating shaft should be 
larger than'a stationary stud or bar carrying 
the same transverse load. 

The laws governing the action of reversed 
and intermittent stresses are not perfectly 
known, but it may be assumed as sufficiently 
accurate for practical purposes, in the case of 
alternate loads, to take double the nominal 
load as the total on which to base caleula- 
tions, 

In high speed machinery account must be 
taken of the strains set up by the action of 
heavy parts in motion. 

Do not assume that, because a pulley or 
gear is turned all over, it is balanced. 

Symmetry of form is not always an indica- 
tion of uniformity of material. 

+. > 
- Notes from Wage-Earners, 


A reader in North Platte, Neb., writes: 
‘* Here in North Platte, machinists’ wages run 
from $3.35 to 83.50 a day ; good blacksmiths, 
$3.75 to $4.00; boiler makers, $3.50 to $3.85. 
Still there are drawbacks to this State. There 
is no use in an Eastern man coming out here 
on spec. ‘The companies hire no new men. 
Sacramento, San Francisco and Denver are 
full of Many skilled workmen 


from the East have to take laborers’ jobs. 


idle men. 


A correspondent in Newport, Ky., writes : 


‘*The demand for machinists, tool-makers, 











Offset levers and other parts subjected to a| etc., does not seem to be equal tothe supply, 


combined bending and torsional stress are 


but an average man can always get $2.25 or 


best made of a section approaching the cylin- | $2.50 a day, ¢. ¢., I mean an average ma- 


drical, 

When possible, the heaviest loads should 
be carried nearest the points of support. 

In a certain machine tool a cone feed-pul- 
ley carries on its hub a small pinion both 
running loose on a stud some six or seven 
inches long. 
of the stud, although there is 
reason why it should not have been placed at 


The pinion is at the outer end 
no visible 
the inner end, thus reducing the large bend- 
ing moment, which at present exists when 
carrying a heavy cut. 

Perhaps the designer first sketched it in 
that way, and did not care to take the trouble 
to change his drawings. 

Many indifferent arrangements go into the 
shop, and are in use, for this reason alone. 

Don’t be afraid to make changes in your 
It is 
better to make alterations yourself before, 


drawings before they go into the shop. 


than to allow some one else the chance to sug- 
gest them after the design leaves your hands. 

Criticise your own work most severely ; 
even then you may be sure that after you 
have discovered all its faults, the first man 
who looks it over after you, will find another 
and suggest a change. 

Designers who do not criticise their own 
work, but see it only to admire, generally ad- 
vance in knowledge like a crab, sidewise. 

Never prefer your own ideas to better ones 
of others, simply because your own are your 
own. 

Do not let your judgment of the work of 
another be influenced by the personality of 


as to their effectiveness when most wanted, | the workman. 


chinist. A took-maker’s wages depend upon 
the job he ‘‘ strikes,” I have known them to 


get $5.00 a day—on special work—and have 


known good men to work for $2.00 a day 


when hard up. All the shops seem to be run- 


ning full time so a man who has a job can 


make full time. There is no busy ‘ hurry 


up” season with a corresponding dull season, 
I think the cost of living here is very mod- 
erate. 


A correspondent in Lowell, Mass., writes: 
‘*In this city the wages vary from $1.25 to 
*2.00 per day. A tool-maker or expert on 
planer or some specialty may get $2.00 per 
day if he fights hard for it. I don’t think 
that they pay more than $1.75 on any of the 
corporations to machlnists. They (the ma- 
chinists) must feel proud. The laborers on 
the streets now yet $2.00 per day in this same 
city. 

+ Ci < - 

Sir Joseph Whitworth, the celebrated 
English engineer and manufacturer of ma- 
chinery, died recently at the age of 84. He 
was born in Stockport, England, acquired 
his mechanical training at Manchester, where 
his extensive works are now located. As 
early as 1851 his improvements in iron 
planers and other machine tools attracted 
considerable attention at the World’s Fair in 


London. He was a commissioner to the 
World’s Fair in New York in 1853. In 1854 


he began to make breech-loading rifles and 
cannon, and his success.in this line is well 
known. He was made a Baronet in 1869. 
He was a great advocate of standards in ma- 
chinery, and successfully introduced into 
England the Whitworth standard screw 
thread, with which our :eaders are familiar. 
He was an author as well as an engineer, and 
has published several works on mechanics. 
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EDITORIAL ANNOUNCEMENTS. 
8B Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wags to our readers can vo so as fully as they 
choose in our advertising columns, but our editorial 


opinions are not for sale. We give no prenuums to 
secure either subscribers or advertisers. 
to insure atten- 


not for 


SB Kvery correspondent, in order 
tion, should give his full name and address, 
publication, but as a guarantee of good faith. 

ce We are nt engaged in procuring patent rights, 
or in selling ma hinery, nor have we any pet scheme 
to advance, or hobby to ride. 

SP” We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

GB™ Subscribers can the mailing address of 
their paper changed as often as they desire. Send both 
Those who fail to receive their 
papers promptly will please notify us at once. 


have 


old and new addresses. 
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Competition in Securing Manufacturing 
| Establishments. 

| 

| 

| 





Competition among cities and villages in 
|efforts to secure manufacturing industries is 
becoming an important feature of the indus- 
jtrial situation. This competition takes the 
|form of offering bonuses of different kinds. 
| Sometimes natural advantages for manu- 
| facturing are quite prominent in a city, but it 
lis safe to say that the attractive power of 
| natural advantages is much less than it has 
| been. 

Even the advantage of water power, in any 
well settled part of the country, is regarded 
| with much less favor than it formerly was. 
| Modern improved steam engines, with fuel 
‘at moderate prices, find no difficulty in com- 
peting with the best water powers in the 
land. ‘Transportation facilities are so well 
provided by our 137,000 miles of railroad 
and numerous water routes that few places 
aspiring to possess industrial establishments 


are without adequate means for shipping 
materials and products. When unjust freight 
discriminations are ended as the people hope 
they will be after the Inter-State Railway 
Commission gets at work, there will be still 
more equality among towns both large and 
small in competing for the acquisition of 
manufactories. General advantages are, with 
few exceptions, secondary to the enterprise of 
citizens who create inducements to draw pro- 
ductive industries. It has been well proved 
that the citizens of almost any town or village 
having, say not less than 5,000 inhabitants, 
can attract manufactories if they act together 
with enterprise and enthusiasm. The greater 
the bonus offered the more likely they are to 
secure what they want. 

Until lately competition to secure factories 
has applied almost altogether to those about 
to start new establishments. The keenness 
of this competition, and the consequent en- 
largement of pecuniary inducements have 
recently drawn many old industrial establish- 
ments from their original quarters to new 
localities, and the further awakening of 
local enterprise in towns wanting manufac- 
tories will have a still stronger influence in 
persuading established industries to move. 
To what extent this competition will go is 
just now an interesting problem. Of the 
multitude of manufactories in this country 
many are not satisfied with their location, 
and await some good offer to move. Among 
the ordinary inducements offered are land for 
building sites, subscription to stock, exemp- 
tion from taxes for ten years, buildings rent 
free for ten years, and direct donations of 
money. In some cases buildings are pre- 
sented free, and in other cases free fuel and 
free machinery are offered. Associations are 
raise whatever 
obtained, and to invite manu- 
facturers in the most persuasive way to locate 


forming in many towns to 


bonus can be 
there. As the accession of substantial manu- 
factories, especially to smaller towns, adds 
not only to the aggregate wealth of the town, 
but increases the prosperity of all kinds of 
legitimate business located there, and as this 
better and ap- 
preciated, the spirit of progress is likely to 
for the next few years than 
ever before, in competing for the location of 





fact is becoming known 


| be more active 
desirable industrial establishments. 
+ 
Private Armed Forces in Industrial 


Disputes, 


In our issue of May 19, 1885, we published 


which 
in view of subsequent occurrences we have 
thought desirable to We not 
know of a single daily paper that expressed 
but 
|recently several of them have taken the same 
Since that edi- 
| torial was published, gangs of ‘‘private detec- 
murder at East St. 
| Louis, at Chicago, and at Jersey City, while 
What we 


an editorial with the above heading, 


repeat. do 





|ground upon the question 


” 


| tives” have committed 


| ostensibly preserving the peace. 


‘ | said in May, 1885, was: 


| ‘* Recent occurrences at several places in 
| the West have brought a problem to public 
|notice that has not heretofore been pressed 
to the front. and powerful 
‘railroad and mining corporations, after get- 


Several large 
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ting into a conflict with their employes over 
labor matters, causing the latter to withdraw 
from work, have immediately engaged gangs 
of ‘‘ private detectives,” fully armed with 
the most efficient modern weapons, to ‘‘ pro- 
tect their property.” At first thought, this 
course may seem to be justified by existing 
conditions, when viewed in the light of oc- 
currences that have followed similar disputes 
on other occasions; but examined a little 
closer, it will be found to have a different 
significance. All citizens are entitled to 
adequate protection of life, liberty, and prop- 
erty under the law, but the possession of 
large property does not carry with it the 
right, in this free country, to use any force 
for protection denied to the poorest and 
humblest individual. Efforts are 
made to have these companies of armed 
‘*detectives” sworn in as special policemen, 
while acting under pay of the corporations. 
The feelings of a lot of workmen, who are 
guilty of neither violence nor pillaging, but 
who are peaceably waiting for a settlement 
of the dispute which caused them to be idle, 
upon being threatened and bullied by a gang 
of armed men brought from a distance, and 
acting under cover of law, can better be im- 
agined than described. In such” cases work- 
men are apt to give emphatic expression to 
their opinions upon such proceedings, which 
are caught up and recorded by the daily press 
as ‘‘mutterings and threats of agitators that 
are in danger of breeding riot.”” Any collis- 
ion resulting from such provocation is sure to 
be depicted for the information of the public 
in a way greatly to the disadvantage of the 
workmen. Fortunately, the civil authorities 
are seldom led into the inexcusable blunder 
of commissioning an armed force engaged by 
a private corporation as special policemen. 
When the usual police force is not sufficient 
to preserve the peace and protect everything. 
that needs protecting, other resources are pro- 
vided by law that can be made available. No 
party to an industrial dispute should ever be 
allowed to have its armed retainers authorized 
by legal power to stand guard over or menace 
the other party to the same dispute.” 


always 


Luxuries Wanting Exemption from Taxes. 


Some newspapers are making great efforts 
to have national taxation reduced so as not to 
accumulate a surplus in the treasury. Some 
are in favor of reducing the tariff entirely 
ignoring the fact that whenever the tariff has 
been materially reduced importations have so 
increased as to swell the funds in the treasury. 
Others again are making such a crusade for 
the utter abolition of duty upon works of art, 
that the reader is induced to stop and think 
where their inspiration probably comes from. 
The fact is plain enough that poor people do 
not buy fine paintings, bronzes, ceramics, 
and the lik», because they have not the means 
to do so. Such luxuries are exclusively con- 
fined to the rich and well-to-do. It would 
save the millionaires who buy the expensive 
works of art a very respectable sum every 
year if they could get the tariff removed, and 
it is evident that they have a very strong 
‘*pull.”’ It would be more pleasing, however, 
to the masses of people to have Congress 
remove the internal revenue tax on the poor 
man’s solace—tobacco. 

~_--—_— 


Boycott the Postal Note. 


When the United States postal note was 
first introduced, many persons were prepared 
to regard it as a desirable method of trans- 
mitting smallsums of money safely through 
the mails. Many such have already found 
out their error. 

Every one who sends bank bills or postage 
stamps through the mails knows that he does 
so at his peril. Not so with the postal note. 
It is procured from the postal authorities 
specially for the purpose, a fee of 3 cents is 
paid for its use, and probably no small per- 
centage of the persons adopting this method 
of transmitting money do so with the vague 
idea that its governmental origin implies some 
degree of safety in its use. 

But it is not safe. In fact, it is a swindle, 
for no matter how well it is known by the 
post-office officials that a particular postal 





| brick high, and actual thickness. 
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| note has been lost or destroyed, and that its 


amount remains undrawn from the Govern- 
ment vaults, no duplicate can be procured 
under the law, and the money is forever lost 
to both the sender and ‘‘ sendee.”’ 

A recent regulation of the Post-Office De- 
partment permits postal notes to be taken 
out, which are in set terms made payable at 
‘‘any money order office,” still further in- 
creasing the risk of using this unreliable 
means of transmitting money, as the pilferer 
who wrongfully comes into possession of such 
a postal note is thereby afforded unlimited 
opportunity to get it cashed without chance 
of detection. 

When a post-office money order, which is 
absolutely safe (duplicates being readily 
obtainable) can be procured for 5 cents, there 
is no excuse for adopting such an unreliable 
substitute. 

By all means, boycott the postal note. 

= ae 

We are pleased to hear that Prof. R. H. 
Thurston, the head of Sibley College of 
Mechanic Arts, Cornell University, has had 
an interview with Hiram Sibley, its founder, 
which will result in a donttion of $250,000 
to the college. This amount will be used for 
enlargements and improvements. A number 
of additional students can be instructed after 
this expenditure has been made. Technical 
education is certainly making progress in this 
country. As Prof. Thurston has been con- 
nected with the college less than two years 
this donation shows that his work must be 
quite satisfactory. 





- 

An effort is being made to get Congress to 
give away part of the surplus now in the 
treasury to corporations, syndicates and in- 
dividuals engaged in shipping. This is called 
the bounty plan to encourage American ship- 
ping. It is a very bad plan, and we hope it 
will not prevail. The people are tired of 
bounties and subsidies to railroads, shipping 
lines, and other industries. Beside being an 
injustice to the people at large, bounties and 
subsidies have always worked evil. Let us 
have all the protection the Government can 
give, but no subsidies. 

- ee 

A reader wants to know if our office is 
open in the evenings, as he wishes to call 
upon us then. No: the Amertcan MacuiInist 
in its early days declared its opinion that 
eight hours is the proper limit for a day’s 
work, and it has always conducted its busi- 
ness upon the eight hour plan, with early 
quitting every Saturday, and a Saturday half- 
holiday in the summer. It probably takes: 
more hands to do the required work in eight 
hours than it would in ten, but we have no 
fault to find with the system and shall con- 
tinue it. We never expect to be obliged to 
come to the ten hour plan because any of our 
esteemed contemporaries work ten hours a 
day. 


<=>: 
This is a bad season for monarchs. The 
sheriff seized the Lydian Monarch, then the 
Celtic Monarch was abandoned at sea, and 
there are a few monarchs in Europe who will 
have occasion to call the sheriff to collect the 
taxes if their enormous expenditures for 
military and naval purposes are kept up. 

BE 


One Way to Make a Full-Size Drawing. 


When a man without skill in interpreting 
scale drawings builds a house he is likely to 
be somewhat disappointed in the results. 
The small drawing has very likely conveyed 


impressions of the interior arrangements that 
the not satisfy. The 
judgment has not been trained to receive 
impressions in feet and inches, but rather by 
space, without to measure- 
We recently heard of a gentleman 
who got around this difficulty in a manner 
satisfactory to himself. An architect sub- 
mitted plans for a large house, which as usual 
in such cases the gentleman failed to fully 
comprehend. By using bricks he had a full- 
size representation of each floor laid out on 
his lot, the walls and partitions being one 


finished house does 


much reference 


ments. 


By walking 
around through these representatives of rooms 
and passages he was able to get things to suit 


| him, 
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Discouraging to Free Traders. 


The Brooklyn Hagle, which has always 
been an active opponent of our protective 
tariff, is forced to admit that the popular 
tendency is directly contrary to the policy it 
advocates. Ina recent editorial it says: 


‘‘ The tendency of change within the Dem- 
ocratic States is toward protection, especially 
in the South. The fixed opinion of the 
doubtful and pivotal States, New York, New 


Jersey, Connecticut and Indiana, is for modi- | 


fied protection. The cities of those States, 
as manufactures lap over commerce, are be- 
coming the same. The balance of power 
party, the Labor party, inclines that way too. 
' **These are facts. The Hagle wishes the 
facts were otherwise; but they are facts, and 
politics has to take facts into account.” 


Bee 

One of the peculiar features of the coal 
handlers’ strike on the Jersey shore is the 
appearance of non-union unions. The press 
informs us that the Harbor-master ordered all 
the union boats out of the slips and that their 
places were filled by the boats of the ‘‘ Non- 
Union Boatmen’s Association.” Such 
anomalous organization must resemble a non- 
adhesive sticking plaster. Perhaps in time 
we may have the Non-Combination Coal 
Companies Union or the Anti-Pooling Rail- 
way Earnings Division Association. When 
it comes to forming unions on strictly non- 
union principles the exigencies of the occa- 
sion must be boldly met. 
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Under this head we propose to answer questions sent 


r p inin ur specialty, correctly, and according | i 
us, pertaining to our specialt; Seen allah | dipped into this solution and instantly removed 


| they will immediately dry, leaving the surface 


to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials no» loca 
tion will be published. 


(46) C. A., Troy, N. Y., writes: We have 
put in steam heat, and are troubled with water. 
The bottom of our radiators are about six inches 
higher than bottom of boiler. Is there any way to 
get rid of this water? A.—The best plan is to put 
in a return steam trap. 


(47) Y.H., Indianapolis, Ind., asks: Has 
there ever been a baloon of any kind made that 
will ascend and descend to any height as often as 
desired, and if not, would an invention which ac- 
complished this be of value? A.—It hasnever been 
accomplished. 
practicable, would be of value. 


(48) J. M. S. writes: Could you inform 
a young machinist to whom he could make appli- 
cation for a position as locomotive fireman? A.— 
We do not know of why vacancy at present, but we 
would advise you to make your application to the 
superintendent of motive power of road on which 
you would like to work, or on which you see a 
chance of obtaining employment. If he is not the 
man that hires the firemen, he will know if any are 
needed, and direct you where to apply. 


Such an invention, if its use were 


(49) J. R. C. writes: Will you please 
inform me where I could obtain a table of 
natural sines, tangents, etc., for every degree 


and minute of the quadrant, and also of a simple 
method for finding the length of the chord 
of an arc by means of logarithmic sines, tangents, 
ete.? A. 
tangents, etc., in any good engineers’ pocket book, 
such as Trautwine’s, Haswell’s, Nystrom’s, and a 
number of others. Methods for finding the length 
of the chord will find in 
Legendre or Loomis’s Geometry. 


(50) W. U., Modesto, Cal., asks: 1. What 


power should a 9’’x12" slide valve engine with a 


-You will find the table of natural sines, 


of an are you 


fixed cut-off develop with 140 pounds steam press- 


ure, running at 200 revolutions? A If a well- | 
constructed engine, it should develop 50 to 60 | 


horse-power. 2. What size double engine, fitted 


with good link motion, running same number of 
revolutions, with same steam pressure, would do 
the same work? A.—7'’x12". 3. 
? 1. 

with chisels and files, a die or mother being used 


How are letters 


formed on steel stamps They are cut out 
to give the form. We cannot tell you how to utilize 
your refuse lard. 


(51) J. Q. writes: As I understand it, the 
functions of a valve stem requires thatits motion be 
entirely upon its own centre line. But as the point 
of the rocker the valve stem is attached 
describes the are of a circle, a false movement is 
thereby imparted to the valve stem. 
been devised to correct 


to which 


Has anything 
this, or is it considered of 
no consequence? <A.—Engines having compara- 
tively long valve stems, the false movement caused 
by the rocker is 
quence. 


considered 


When the valve 


to be of no conse 


stem is short, a knuckle 
joint must be adopted, as illustrated in the AMERI 
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| pressure, the shell being 5-16 inch thick ? 








| thoroughly malleable ? 
| moulding to produce the finest, smoothest castings ? 


Davies’ | 
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(52) G. P. D., San Francisco, Cal., writes : 
1. I have a boiler 11y feet by 40 inches, with 34 
tubes 23% inches diameter. There are no stays 
except in the dome, which is 4 feet by 2 feet. In 
this there are four stays 7% inch diameter, passing 
through itin a horizontal direction. Is the boiler 
properly stayed, and what is the safe working 
A.—The 
presumption is that the heads should be stayed, 
and possibly the head of dome. We can tell 


| nothing about it without tull description of the 


boiler. You do not give the tensile strength of the 
material of which the shell is made. We are en- 
tirely in the dark. 2. Do ocean steamships use 
salt water in their boilers, or how is the salt ex- 
tracted? A.—Ocean steamships use surface con- 
densers in which the steam used in the cylinders 
is condensed, and the water returned tothe boilers. 


(53) E. H., Peoria, Ill., asks: Will you 
please answer the following questions to settle an 
argument? 1. What is generally the weakest 
point of a tubular boiler—the flue sheet or the 
crown sheet? A.—In boilers which are correctly 
constructed one part is as strong as another, but 
the crown sheet being exposed to the greater heat, 
will require more care and attention. 2 If the 
form of a boiler head is a perfect circle, would it 
stand a greater pressure than the other sheets of 
the boiler, all being made of the same material 
and the same thickness? A.—We do not quite 
understand this question. If you refer to a flat 
boiler head, whose periphery is a circumference of 
circle, it must be braced so that it will be as strong 
as the other parts of the boiler. If you refer to a 
spherical head, it will not need to be braced, but 
it will not be any stronger than the other parts of 
the boiler, because the shell will be as strong as 
that part of the head which is riveted to the shell. 


(54) J. W. V. writes: Please inform us 
how to galvanize iron castings? A.—Cleanse the 
castings in a tumbling barrel; when thoroughly 
clean, heat the castings one by one, and then, 
while hot, plunge them in a liquid composed as 
follows: Ten pounds hydrochloric acid, and suf- 
ficient sheet zinc to make a saturated solution In 
making this solution, when the evolution of gas has 
ceased, add muriate, or preferably sulphate of 
ammonia, one pound, and let it stand until dis- 
solved. The castings should be so hot that when 


crystallized like frost on a window pane. Next 
plunge them while hot, but perfectly dry, intoa 
bath of melted zine, previously skimming the oxide 
on the surface away, and throwing thereon a small 
amount of powdered sal-ammoniac. If the ar- 
ticles are very small, inclose them in a wrought- 
iron basket on a pole, and lower them into the 
metal. When this is done, shake off the super- 
fluous metal, and castthem into a vessel of water 
to prevent them from adhering when the zine 
solidifies. Besides this, you will need an experi- 
enced man to do the work successfully. 


(55) G. T. C., Vineland, N. J., asks: 
What is the cause of hard spots at the corners of 
small, thin, gray iron castings, and how can they 
be prevented? Can they be made soft by anneal- 
ing, and at what expense? Where can I find a 
description of such a furnace for a small quantity 
of castings? How long is it necessary for castings 
1g-inch thick to remain in the ovens to become 
What material is used for 


What metal cau be used to obtain the best castings 
for patterns which will require the least work in 
finishing? We have been troubled in getting soft, 
perfect iron castings, and would like to know if 
they can be made from gray iron. A.—Mr. L. C. 
Jewett replies as follows to these questions: ‘*The 
cause of hard corners aud extremities of small, 
thin gray iron castings arises from the fact that 
the metal cools more quickly at those points; the 
too rapid cooling is sometimes—in fact, often—hast- 
ened by excessive swabbing of water around the 
pattern before drawing. I have known oil to be 
used around pulley rims to prevent that portion of 
casting being too hard. The castings can be made 
annealing at a cost of from one- 
half cent to one cent per pound, after the oven is 
constructed ; the greater the quantity the less the 
The length of time depends on the thick- 
ness; ly’’ would or ought to be in good soft condi- 
tion, and uniformly so, if annealing pots are kept 
at cherry red for six or eight days; that depends, 
too, on sizes of pots and quality of iron that cast- 
ings are made of. 


much softer by 


cost. 


The best material to make fine 
neat castings that are now in use is No. 1 fine Albany 


|} sand; it should be prepared before putting in the 


moulder’s heap by sifting when dry and new 
through a No, 32 sieve, and then sifted when tem- 
pered through No, 10 or 16 sieve. The castings 


should be rattled until sand is off before annealing. 
After that they should be rattled in a tight rum- 
bler with bits of leather, pieces of cork, and if to 
be cbtained old (brass foundry or steel) crucibles 


broken up; they will then be very smooth. I have 
seen crocus used, but old crucibles will satisfy most 
any one, and cost less. All things considered, 


brass as composition makes the best patterns, as 
be soldered on to 
and easily repaired; this is for small metal 
patterns, of course. There is great care to be used 
inthe mixture of the iron to make good, soft, even 
and smooth castings. The iron used will affect the 
of the castings, and the right kind is not 
always obtainable all localities, and the mix- 


they finish up easily and can 


gates 


surlace 


in 


tures have to be tried until the Eureka is reached.” 
Illustrations and descriptions of annealing furnaces 
can be found in the AMERICAN MACHINIST of May 12, 
1883, and Jan. 19, 1884, ; 
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Transient Advertisements 50 cents a line for each 


insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, ete. J. B. Roney, Lynn, Mass. 


Patent and construction drawings. D. P. Palmer, 


5 Dey street, Room 3, N. Y. 


N. B. Non-breakable Drills and Taps. A. P. 
Brown, 108 Liberty st., N. Y. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Solid Nickel-Seated ** Pop” Safety Valves. Con. 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., NY. 


20' , 25,”’ 28’ B G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder,Worcester, Mass 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, III. 


Robbs’ Patent Composition for case-hardening ; 
send for circular. F. W. Tasney, Paterson, N. J. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Steel Stamps by mail, 13c. aletter; figures, 80c. : 
and letters, $2.25 a set. Acme Tool Co., 16 Jennings 
avenue, Cleveland, Ohio. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Feb 5, p. 11. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11W. 13th st.,N.Y. Send for des’n. 


Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


Handbook on the Care of Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 


Engineers free on application; special terms to 
EK. & F. N. Spon, Publishers, 


Mechanics’ Libraries. 
35 Murray st., New York. 


** Hints to Steam Users, Engineers and Firemen.” 
A 100-page book on care of steam boilers; just is- 
sued ; containing useful rules, tables, etc. ; a valu- 
able book for engineers; sent on receipt of 25 cts. 
in stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, itis 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding acomplete volume (52 issues), simple, neat, 
durable. Price, $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c. ; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. 
post-paid. Published by John 
Astor Place, New York. 











M. J. Gibbs, North Findlay, N. Y., will erect a 


large plow factory. 


Two furnaces, pipe works and steel works are 


projected at Selma, Ala. 


The Sumter Cotton Mills, S. C 
$10,000 of new machinery. 


A company is being formed at Beaver Falls, Pa., 


to build a large machine works. 


Sohmer’s piano factory, eight stories high, 


t 
nearly completed in Astoria, N. Y. 


Friendship, N. Y., will soon have a factory for 


mowing machines. C. C. Deming is interested, 


Pa., will erect a large woolen mill in the spring. 


A $100,000 company has been 
Ill., to buiid a large brewery at Little Rock, Ark. 


It is stated that the Southern Locomotive Works 
has been organized to build works at Anniston, | 


Ala. 


A company will be incorporated at Montgomery, 
Ala., to build car works, by B. R. McKenzie and 


others. 


Geo. B. Pelham will erect a four-story brick fac- 


tory, 149x143 feet, at Thirteenth and 
streets, New York, 





Price, $2 
Wiley & Sons, 15 






The Soque Woolen Mills, Soque, Ga., will double 
the capacity of their woolen mill, and erect a bob- 
bin and shuttle mill. 


The New Orleans and Gulf Railroad Company 
(office, New Orleans, La.) are removing their shops 
from Shell Beach to Poydras. 

J. A. 
story brick factory, 50x130 feet, on 
between Green and Emory. 


Fritter & Co., Baltimore, will erect a four- 
Pratt street, 


D. Eagan, of the Shenango Machine Company, 
has secured land on Sharon, Pa., for an open hearth 
Bessemer steel plant, employing 200 men. 


There are no soap works in Servia. It would be 
a good move for some of our eccentric soap adver- 
tisers to start branch factories in Servia. 


Beaman & Smith, Providence, R. L, lately started 
in business as makers of machine tools and special 


machinery, write us: ** Things look bright.” 


Sam’l Bixby will erect four five-story brick fac- 
tories, with boiler-house, on Elton avenue, corner 
160th street, New York. The cost is to be $55,000. 


H. F. De Bardeleben, Birmingham, Ala., and 
associates will erect a large rolling mitl at Besse- 
mer, twelve miles from Birmingham. About $500,- 


000 will be invested. 

The Edison Electric Light Company, of Dayton, 
O., will put in an additional plant, and have con- 
tracted with FE. H. Brownell & Co., of that city, for 
three 72'’x16 foot boilers. 


in 


H. L. Gordon & Son, of West Garland, Me., have 
been shipping their machinery to Caribou, where 
they will henceforth conduct the foundry and ma- 
chine business. —/ndustrial Journal. 


The Alabama Carriage and Wagon Company. 
Birmingham, Ala., bas been incorporated by C. B. 
Powell, of Helena, Ark., C. B. Gordon, Racine, 
Wis., and J. A. Powell, Iuka, Miss. They will erect 
large works. 


The Gordon & Maxwell Company, manufacturers 
of steam pumping machinery, Hamilton, O., write 
us: ** We desire to state that we have just closed 
the largest year’s business we ever did, and look 
forward to still more business for the year 1887.” 


Hl. Bickford, 
Cincinnati, O., has sold 


manufacturer of drill presses in 
out to the Bickford Tool 
and Machine Company, composed of Geo. A. Gray, 
Jr., Kierkhotf Bros. and Mr. Hoffinghoff. The new 
firm takes the works April 1, Mr. Bickford retiring. 


©. E. Cope, for some time past a draftsman and 
erecting engineer in the employ of the Buckeye 
Engine Company, Salem, Ohio, has gone to 
Carthage, Mo.; an interest in and act as 


of 


to take 


superintendent for the Carthage Foundry and 
Machine Shops. 
The Birmingham Machine and Foundry Com- 


pany—capital stock, $100,000—has been chartered 
at Birmingham, Ala., to manufacture machinery, 
tools, railroad supplies, ete., by R. D. Johnston, R. 
W. Boland, S. M. Evans, Geo. Ball 
Baltimore Manufacturers’ Record. 


and others.— 


Thatcher’s calculating instrument is made by 
Keuffel & Esser, New York. They issue a circular 
with a cut and explanation, and a lot of testi- 
monials from railroad officers, bridge works manu- 


facturers, and others who have used them. It 
seems to be a great labor-saver, and is low in 
price. 


The Montgomery Land and Improvement Com- 


pany—capital stock, $750,000—has been formed at 
Montgomery, Ala., by W. L Chambers, F. M. Bill- 
ings, Hl. C. Moses, C. A. Lamier and others. The 


object of the company is to start a town near Mont- 
gomery, and assist in establishing manufacturing 
enterprises. 


The Putnam Machine Company, Fitchburg, Mass., 
have completed an addition of 70x150 feet to their 
foundry. ‘The old foundry was 60x150 feet, and the 


addition issuch as to make a letter T of the plant. 





| 1887, which is something novel and useful. 


. ‘epair shops. 
-» Will purchase | , F Rigen P 
| friends appreciate 


| 
| 
| 
is 

| date 


|} chinery made by both establishments. 
The Trainer Manufacturing Company, Trainer, | 


Gansevoort 
| mail. 


The new as well as the old part of foundry is fitted 


| with convenient crane appliances, and excellent 


facilties for doing all classes of work. 


Pedrick & Ayer (L. B. Flanders Machine Works), 


| of Philadelphia, have sent out a calendar tablet for 


Every 
off for one 
their several ma- 


leaf, commercial size, is ruled 


week’s memoranda. 


note 
Prints of 
chines and tools in light blue appear on the pages. 
They make special tools for all purposes for railway 
write us: ** Our railroad 
its usefulness very much, as 


The firm 


some 500 letters and postal cards will certify.” 


The Brown & Sharpe Manufacturing Company, 
Darling, 
have issued their catalogues and price lists of ma- 


and sjrown & Sharpe, Providence, R. .I., 


| chinery, tools and castings in pocket form under 


of January 1, 1887. The pamphlet has 155 


pages, copiously illustrated with the tools and ma- 


Some new 
articles are represented, among which we observe a 


| large vertical spindle milling machine, with platen 


. | 86° long and 
formed at Peoria, |, , : 
} either direction. 


12” in 


Wilcox & 


wide. It has automatic feed 
Upwards of 400,000 


| Gibbs’ sewing machines have been made at these 
works. They manufacture special machines to 
order, in addition to the regular machines and 


tools described in the catalogue, which are 
usually keptin stock. Their department of stand- 


ard gears is becoming quite extensive, and agencies 


| have been established in eight important cities. 


The last page of catalogue gives rates of postage 
from two cents to twenty-four cents) on a large 
number of small tools that can readily be sent by 
The catalogue will be sent upon application, 














10 ; 


Machinists’ Supplies and Iron, 


NEw YORK, Jan. 27, 1887. 

There is still the same tendency to increase 
prices of American pig iron, which we have noted 
from week to week recently. There is a strong 
feeling, not only that higher prices have come 
to stay, but that there will be still further advances. 

The prices of finished machinery have not been 
advanced as a general thing, but manufacturers 
may be relied upon to get better prices soon. 

American Pig—We quote best brands No. 1 X, 
$22 to $22.50; No. 2 X, $20 to $20.50; Grey Forge, 
$18.50 to $19. 

Scotch Pig—Transactions are small, but prices 
are held fairly firm, at Coltness, $23.50 to $24 ; Gart- 
sherrie, $22.50 to $23; Summerlee, $23.50: Eglin- 


ton, $21; Langloan, $21.50 to $23; Dalmellington, 
$21.50. 


* WANTED 


“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week’s issue. 





At, 
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La 


First-class toolmaker wanted. B.W. Payne & Sons, 
Elmira, N. Y. 


Energetic, successful supt. wishes engagement on 
heavy work ; good references. L. L., AM. MACHINIST. 

Wanted—By an experienced patternmaker, situ- 
ation as foreman patternmaker; good reference. 
Address S. K., AM. MACHINIST. 

Foreman Wanted—One used to building lathes : 
must be a practical machinist and able to handle 50 
men to best advantage. Address Lathe, AM. MACHg 


Wanted to Rent—A small machine shop located 
in Eastern or Middle States. Address Box 9, Am. 
MACHINIST. 

Wanted — Mechanical draftsman. Address 
“Conly,” office of AM. MACHINIST,stating amount and 
kind of experience had and compensation required. 

Wanted—Position as foreman boilermaker by 
practical mechanic, who has been foreman a num- 
ber of years; will give reference as to ability, ete. 
Address J. W. T., AM. MACHINIST. 

A thoroughly competent mechanical engineer, ex- 
perienced in drafting and constructing all kinds of 
engines, boilers, mill work, general machinery, 
ete., and in estimating costs, desires an engage- 
ment. W. B. Y., AM. MACHINIST. 

Superintendent or Foreman—A first-class ma- 
chinist and toolmaker, having held the above posi- 
tion for a number of years, desires a similar posi- 
tion; first-class references from late employes. 
Address F., AM. MACHINIST, 

Middle-aged mechanical engineer, with a thor- 
ough, practical education, wants situation as super- 

. intendent or head draftsman with concern making 
machinery for gas works, or making printing press 
preferred. Address Box 8, AM. MACHINIST. 

Young man with general knowledge of machine 
and foundry business—understands drawings thor- 
oughly—desires a position as salesman or solicitor 
of castings and contract work ; near New York city 
preferred. Address E. B., AM. MACHINIST. 

M. E. and draftsman, now engaged in literary 
work, who previously worked in succession as ma- 
chinist, draftsman and designer, wants steady posi- 
tion in the latter capacity again, preferably with 
concern making machine tools, in N. Y. or vicinity. 
Address ** Theory and Practice,’? AM. MACHINIST. 

Wanted—A young man thoroughly competent to 
act as foreman of machine department in a shop 
manufacturing steam enugines and improved saw 
mill machinery ; must understand managing men, 
and be well posted in improved methods of doing 
work; good character and habits essential; would 
have charge of 25 or 50 men; state age, experience, 
and where formerly employed. W. X., AM. MACH. 





>} MISCELLANEOUS WANTS. -5 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


The Cyclone Steam Flue Cleaner has no equal, 
Crescent Mfg. Co., Cleveland, Ohio. 

Crescent Boiler Compound has been used 40 years 
and still the best.Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

For Sale—One 1"" Merriman bolt-cutter, one 20’ 
swing, 12 ft. bed, engine lathe, both new. The 
McLagon Foundry Co., New Haven, Ct. 

Take Notice—An inventor wants a partner, or 
will sell some very valuable ideas. Address 
J. H. F., Box 7, Merchantville, Camden Co, N. J. 

Wanted—Several first-class machinists for gen- 
eral job work; steady employment for the right 
kind of men. Address T. E. Krauss, Columbus, 0. | 

Wanted-—Self-acting machines for adjusting and 
clipping of iron wire in rings on bars. Address 
offers, with photographs, to R. M., 500, care of 
Haasenstein & Vogler, Fraukfort-on-Main, Ger- 
many. 

An industrious, first-class mechanic, fully com- 
petent to manage a manutacturing business, who 
would want to engage in steam-engine or any other 
manufacturing, could find a good opportunity to 
have an interest in a long and well-established 
manufactory, located in a lively city, with good 
railroad facilities, on the upper Mississippi river ; 








AMERICAN 


MISCELLANEOUS WANTS, + 
Advertisements will be inserted under this head at 
‘\ cents per line, each insertion. 


Experimental and new machinery for special 
purposes built by contract from specifications and 
inventors’ designs; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 


Special tools and machines for mfg. designed and 
built to order: mechanical and Patent Office draw- 
Ings. Weston & Smith, Syracuse, N. Y. 


BR ADLEY’ UPRICHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
sential in a first- 
class Hammer. 

Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 















1s32. 


Established 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 
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RIGHT 
S* CUSHIONED 


BEAUDRY'S 


The success of cur machino 
is tho bost guaranteo of its 
value. Only hammer with 

mame | patent Duplex Stecl Helvo 

oo which nover rattles, burns 

Si hd ‘ or breaks. Guaranteed to 

d) more and better work with loss repairs than any other. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass, 
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THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

ENOWLTON MFG. CO., KING ST., ROCKFORD, ILL. 








en 
™ ONE-HALF TIME 
Y and LAROK saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
J (Not Serew) V ise 
4 Pipe and other attachments 
fthe trade. Send for circular 
TOWER & LYON, 
05 Chambers Street, New Vork 
Successors to MELVIN STEPHENS 










Has improved Taper- 
Sold by 





good reference required. Address Manufacturer, 
AM. MACHINIST. 

Kor Sale — Valuable Manufacturing Property, 
centrally located in one of the largest Western 
States, with a well-established reputation for the 
zoods of its manufacture, which consist of engines, 
boilers, saw and grist mill machinery, and kindred 


FOR SALE, 20 in. x 48 in. ENCINE. 

Built by Woodruff & Beach, Hartford, Ct., in 1866, 

In first class condition. Can be seen running 
Cylinder, Win. x48in. Fly Wheel weighing eigh 
tons, 16 ft. dia., 24in. face, turned for belt; engin: 
shaft, 9ft. long, 9in dia. Will put in with the en 
gine, the coping stone on whichit rests; new Nation 


articles. Property all in first-class condition ; tools ) 2 on Wh { h ‘ 
and machinery in good order, and the works now | 4! Heater; jack shaft, 534 in. dia. 16 ft. long ; line 
running. Parties who mean business, and desire | pulley, 8 ft. dia., 2644 in. face bored to fit jack-shaft 
to engage in a profitable and well-established | three brass lined pillow blocks to fit jack-shaft also 
business of this character, can get full particulars | Rensom’s siphon condenser, suitable for the engine 
by writing or applying in person to M. D. Wheeler, | Will be sold low for delivery in March, next, Call 
Stapleton, Staten Island, N. Y., or Manning, Max-! 0M. or address. the Coe Brass Manufacturing Co.. 
well & Moore, 111 and 113 Liberty st., New York. Yorrington, Litehfield County, Connecticut. 
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MACHINERY 


PROVED 
PUMPING 


ly 


23 Liberty St. 44 Washington St. 


NEW YORK. BOSTON. 

For SEND 

Every FOR 

Class NEW CATALOG": 
of Work ILLUSTRATED 
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THE DEANE STEAM PUMPCO.Holyoke,Mass. 
BUILD AND 


Water Works, Steam Pumping 


ENCINES “=~ “i MACHINERY. 


SEND FOR CATALOGUE No. IE 


25-INCH PILLAR SHAPER. 


This Machine has a stroke of 25 inches, cross-feed of 27 inches, and will 
plane work 20 inches high. It has a large vise, with extra jaws to hold ir- 
regular work, and a good, big solid table, that will stand the strain of a heavy 
cut, It has space under the cutter bar to run shaft 4 inches in diameter entirely 
through for keyseating, etc. A very important feature is the automatic, vertical 
and angular feed. Its value especially on large work will be appreciated, 
Send for Catalogue for full description, 


THE HENDEY MACHINE Co. 
THE 








TORRINGTON, CONN. 


WESTINGHOUSE ELECTRIC GO. 


= 





OF 


PITTSBURGH, 





Manufacturers of Isolated Incandes- 
cent Plants, and Contractors for Cen- 
tral Stations. 


It is believed that the advantages 
of our system place us beyond com- 
petition. 


Capital investing for dividends will 
do well to close nocontracts until our 


proposals are considered. 
Address 


THE WESTINGHOUSE ELECTRIC Co. 


Pittsburgh, Pa. 
or 
WESTINGHOUSE, CHURCH, KERR & CO. 


16 Candle-Power Lamp. (Half Size.) 17 Cortlandt St., New York. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
“me Davison Steam Pump Company. 
. WARRANTED BEST PUMP 


SPRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


SPECIAL SALE. 


118in.x 6 ft. Engine Lathe. 
116in. x 6 ft. Speed Lathe. 
116in. x 6ft. Speed Lathe,with milling attachment. 





MADE FOR ALL 
SITUATIONS. 





SEBASTIAN 
MAY & COMPANY'S 


Improved Serew Cutting 


Foot or Power Lathes 


Small Speed and Engine Lathes, Shapers and 
Drills. 
1 Iron Frame Saw Table. 
16in. One-side Moulder. 
1 80 in. Grist Mill. 
Anvils and Vises. 
A SPECIAL IMPORTATION. 


COOKE & COMPANY, 
22 Cortlandt St., New Work. 





of 


Catalogue 
Presses and Machinists’ Tools 
and Supplies mailed on appli 


Lathes, Drill 


eation. Lathes on Trial. 
167 W. Second St.,Cincinnati, 0. 








HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


ter Our Catalogue of Practical and Scientific Books, 46 pages 
&vo., and our otber Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, sent free and fre« 
of postage to any one in any part of the world who will furnis 
his addres 


Agerts for Wiley & Russell’s Screw Plates, 


Bo.tcutters, Etc. 
MENTION THIS PAPF?. seg 


Christiana Machine Co,, Christiana, Pa., 


ce IN WR'TING 





Manufacture Shafting, Pulleys, Hangers, Gear- 














ing, Steam Engines and Turbine Water Wheels. 
Special attention to furnishing Castings to the 
SHEPARD’S NEW $60 trade. Philadelphia office, 206 N. Fourth street. 
§ SCREW-CUTTING FOOT LATHE 
aa A cat 
» Foot and Power Lathes, Drill * 
s Presses,Scroll-saw Attachmentg,, 
= Chucks, Mandrels, Twist Drills, 
3 Dogs, Calipers, etc. \p if ov 
Lathes on trial, Lathes on | A waee 
& payment. cz y yw fi 
5 Send for catalogue of Outfits sd ' ~ ¥ 
for Amateurs or Artisans, . 


Address, H.L. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0. 
THREE SIZES: 


21 
1 
6 





inch. 





GUILD & GARRISON, a 


BROOKEYN, N. Y. 


ae? se 
212 INCH CUTTING-OFF MACHINE 


MADE BY 


BETTS MACHINE CoO., 


WILMINGTON, DEL, 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 





SEND FOR CATALOGUE, 
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5 
NICHOLSON FILE COMPANY, Sole Mfrs. of REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 
ae 7 <a Soe bs INCH. ae 
| = Beveves . x eo. See a 

S8 2... Be 20 aS * 45 

“ms Serer 1 om cue 1.60 

S52 4 1% 80 13....31% 1.80 

i+ ie See eee eee cote 

Pee Gvss<s 96.... . 16....a,... 2 

nt oe | See we. ee ee 

FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 23 Bi cee 134.... 1.10 17....54%.... 4.00 

Che above illustration represents a device in which files may be held for service in surface filing, and while in this coudition e 7) 5 dak’ “dl Sin eed it pe 





-EADILY SPRUNG, in order to give at the will of the ope rator, more or less convexity to the working face of the file. Itdoes 
vay with upnsual care to obtain atrue convexity or “belly” to file sides, and in fact renders great service by enabling the 
erator to utilize the file to its full capacity. 


SURF ACE FILE HOL DER No. 4, Adapted to. Hold Files 12, 13 14 in. Long. 
14,15,16 “ 


MANUFACTORY AND OFFICE - = PROVIDENCE, R. I., U. S. A, 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


‘sesnarne INJECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 


very difficult to break. Capability of. restarting automatically, 
immediatelv ~fter interruption to feed from any cause.” eG O O i e rs G a 


SEND FOR wATALOCUE. RELIABLE AND CHEAP. B U T 


Cc. WwW. LeCOUNT. South Nowxwalle. Coun. 






































Sole Manufacturers in the United States & Canada, 


NATHAN MANUFACTURING Co. at this date, -<IANUARY 25th, can make 


92 & 94 LIBERTY ST., NEW YORK. QUICK SHIPMENT 


WHYe THIS IS PUT HERE! 
sutereated In raising. wad oe W p IS METER, LB., 75 LB., 1OOLB., 125 LB., 250 LB., AND 300 LB. 
rune oon” ei leeaiiaciian E J 0 These sizes arg not necessarily in stock, but are nearing 
ei, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. IMMEDI ATE COMPLETION. 


More Efficient, Simple, Durable, and more Eco onomical, moth as to running 
expenses and repairs, than any other Steam Pump. 
all or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 











ON THE FOLLOWING SIZES: 

























































+] 
ROOTS’ NEW ACME HAND - BLOWER. - 
For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable a MOULDERS TEX T-BOOK AND 
Compact and Cheap, also Portable Forges, Tuyere [rons a f mi LT 
and Foundry Blowers. FOUNDRY PRACTICE 
o —- (New Heavy Patterns.) ii THE STANDARD - 
«a , ’ 
_ MouLpers’ Text-Book, being Part Il.-of AMER 
Ld 2 sf 5 eS =3 ICAN FouNDRY Practice—presenting best methods 
& = S = l Hi! SOHNS: BSBESTOS — yor “a ue rane pot a “ - 
qh & aS eying , : 
o - op @§ 3 : BOL COVERINGS | ing Moulds requiring skill and experience; also, 
OC wm 8 A, Pp ae 7 nea ees ee ale — sf containing A Practical Treatise upon the construc 
a a aes owerful and Noisel« SS, HW. JOHNS MFG.CO. : fees ; ton of Cranes and Cupolas, and the Melting of Iron 
- ~ . . Se Ee and Serap Steel in [ron Foundries. By Tuomas D 
4 ie) s 5 Splendid Wor kmanship. . 87 MAIDEN LANE, West, Practical Iron Moulder and Foundry Fore- 
. ae NEW YORK. man, ete. Fully Illustrated with Complete Index 
@e ras LIST OF LARGE SIZES. cen, ANIA, Lm remo, cloth, $2.50. 
m ob So “This work teems w wractical advice on the imports 
5 = ~ = = | 36 Inch, to plane any length up to 20 Ft. subdoch ol ean temading. ned Ges ebvien eaten eaten 
=: Ss = = | 40 Inch, ‘6 20 ‘“ qoRnISOW S$ PRACTICAL ENGINEER. subje passibte LJ an a thoroughly familiar with his 
°A oes | 49 .' “6 “6 “ vo 6 A concise treatise on Steam and General Ma {t isa model treatise, by a practical and thoughtful 
Bol a sg 42 Inch, 26 chinery. Mailed on receipt of $1.00. man, designed for the use of one of the eauees and most 
| ~ & = | 48 Inch, + “6s “6 8G & "Ww. A. MORRISON, Box 373, Lowell, M SRR OURERY OE GUE TREN: SLENENE. SE See 
2e°s -_ Py ¥h ie Bs aN OX 5645, LOWeRL!, “388. 
= .; & | 60 Inch, as 6 ‘6s 96 « 
=z EE |me, ~ « « a6 «| UNION STONE COMPANY, YOMN WILEY & SONS, 
. ag >» Astor ace, New ork, 
hes at ’ = ’ 15 A PI > N York 
ee © 
a ao CORRESPONDENCE SOLICITED. 38 & 40 Hawley Street, Mailed and prepaid on the receipt of the price 
Boston, MAsSss. E P.B. SOUTHWORTH, 
a , Indicating Engineer and Mechanical Draftsman. 
J y g 7 Correspondence solicited, 
he Ga 








iad Miter PA. | 42 OLIVER STREET, 



























SUTNER OF BOSTON, MASS. 
METAL-WORKING MACHINE TOOLS, | WPORTHINGTOAE —HIGH DUTY— 
yor STENCIL COMBINATION Pumping Engine 
RAILROAD SHOPS, armas | ————————— a 
LOCOMOTIVE AND Ss358 
% s No. O.—Bench Grinder; 34 in. Arbor. Takes WAT 
CAR BUILDERS, 3:2: 5 | wheels to 12 in. diameter. , E R WOR KS 
MACHINE ff. 2#2 | Adapted to light grinding, such as tools for wood ie 
SHOPS, ent >saaq | working purposes, moulding Cutters, Bits, Saws OVER 100,000,000 DUTY 
aan atalad & Jey & .. 
ROLLING MILLS, as) Brith stb m —CUARANTEED— 
STEAM FORCES, ANY §: « Dd 





a Ss ae SEND FOR RECENTLY ISSUED PAMPHLET 


Each bex contains Stencil Alphabet “and Figures Ink “and 
Brush. For Marking Boxes, Barreis, Bags and Packages tor = HENRY R 
Shipment; Printing al! manner of Show Carda, Notices, Signs = La 
Numbers, Prices, etc., and many other purposes. Ivstructive 


SHIP YARDS, 


21 











BOILER 
SHOPS, 
BRIDCE WORKS, and amusing for boys. Seat prepaid on receipt of above price 
awe. THE HOCCSON & PETTIS MFC. co., Hand and Lathe Diamond Tools for dressing and NEW YORK CITY, 





Established 1849, NEW HAVEN, CONN. \ shaping the faces of Eme ry Wheels, 





AMERICAN 












HARRIS ON SAFELY Y BOILER WORKS, 


eae P« 









66 59 A VALUABLE BOOK for EVERY 


: EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 








107 Hope St.. GLASGOW. 30 Cortlandt St.. NEW YORK, 
por NEW WATER-TUBE STEAM BOILER 
SAFE! ECONOMICAL! DURABLE! 









For ILLUSTRATED CATALOGUE OF NEW BOILER, ADDRESS 


eee & ROOT MANUFG. CO. 


28 CLIFF STREET, NEW YORK.— 





SELLING ACENTS, 
> A. B, ENSIG N, Riechester, New York. 

A.’8. FIS 41 Johnston Building, Cincinnati, Ohio. 
JILLIAM . Nita 15, Dearborn Street, ¢ hicago, Ils. 

1 KELLY, 51 N. 7th Street, Philade Iphia, Pa. 
WEE Ks Ant a Fate? Street, Detroit Mich 


@ R. L. 
SHARLES EK. ASHCROFT. 49 Mason Building, Boston, Mass. 





BRIDGEPORT BOILER ( SEE THE IMPROVEMENTS IN STEAM 


BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
FEEO WATER HEATERS 

Z\ MADE AT THESE WORKS 

=| BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 

AND FFED WATER HEATERS 

(FREE) ON MENTIONING THIS 


PAPER, WM. LOWE. 














MACHINIST 








Feprvary 12, 1887 





Use the JENKINS STANDARD PACKING in the 
| worst joint you have, and if, after following direc- 
tions, it is not what we claim, WE WILL REFUND THE 
MONEY. 

Our “ Trade Mark’ is stamped on every sheet. 
ioe genuine unless so stamped. §* Send for Price 
Uist. 


JTENEINS BROS., 
71 John Street, N. Y. 79 Kilby Street, Boston. 
13 South Fourth Strect, Phila 


2) 


PA . 
> STANDARD: My 


* TRADE Mark ACH 1Q | 


Oneida Steam Engine &F oundry Co. , Oneida,n.¥ 
Gee LATHEpDRILIE gg se 


Cc iH U > KS | CAPACITY OF 


Dritt Cuucks 0 to 2in. 
SEND 


tow (JATALOGUE, 


———— 





0 to 43 in. 





WESTCOTT’S PATENT. 


The United States Mitis Company, 


26 BROADWAY, NEW YORK. 


\s prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings”? in wrought iron and steel, and furnaces for melting and heating. 


* Mitis’’ Castings retain In every respect al! the valuable qualities of the wrought Iron and 











steel (scrap) from which they are made. 
and worked under the hamm 


Do not require annealing. Can be welded 
er as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 





William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E.Sixth Street, 


ESTABLISHED 1851, 


The Horton Lathe Chuck. 





N'r Culvert, 





. Send for ¢ circulars and 
<a prices. 

















wd | ] i! |" |! |! ] Bd dB vy peepee 

3 ah ] Corin aLeicrtonD svRACUSE.N.Y 3 

Abbi biti tidbit 
MACHINISTS’ SCALES 


Patent End Graduation. 
We invite comparison for accuracy with all others. 

Every Scale Guaranteed. Send for List. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





ORTER-HAMILTO 
ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 


Send for Catak 


WILLIAM TOD & CO., 


YOUNCSTOWN, OHIO. 


Marcus RUTHENBURG 
LECTRIC OIAPPUANCES 
sO OE LECNAL WORKe 


64W.3 4%? ST.” CINCINNATI. OHIO. 


yrue. 








HARLES: MURRAYS # 

















TSHRIVERG Gy’: | ¢.. Meier” 
i R Oo N M. Ml. 






WALKER'’S MICROMETER MARKING GAUGE. 
yma ~6MICROMETER SURFACE GAUGE 
_, DETACHABLE HANDLE CHISELS. 


FOUNDRY, 


333 | . } : ADJUSTABLE F FACE nap 
East Sth St, |" Fe WALKER TOOL 60., ‘2 





Contracts solicited 
for Special Castings 
in regular supply. 


LATHES, 
PLANERS, 


=3 Te Almond Coupling 


A NEW quarter turn 


motion to Te ~- ice 
E bevel gears. 


T. R. ALMOND, Mfr., 
83 & 85 Washington Stro.: 
BROOKLYN, N. Y 
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EMERY WHEEL TOOL CRINDER. 


SPRINGFIELD 




















DRILLS, wren % GLUESEMERY 

» SLOTTERS, <2" ey eee! 

Gane te = _ on 
NEW HAVEN MANUFAC’G COL, |sicooo. "soos —" 
New Haven, Conn. No. D. ae 
THE QNLY PERFECT” coy, 2 #33 





BUFFALO | 





Bauer's Patent 
Instantaneous, 


! Portable Forges, 


aa: The Lightest, Strongest, 
\ Most Durable, E 






THE BEST 


Portable Forge Made, 





BUFFALO, N. ¥. 


asiest | 
Working, and in every way | 


Self-adjusting, 

& self-gripping 

Pipe & Bolt Vise 

The new geared 

| jaws are very 
/ strong & handy. 
Hand Drills, 

for light & heavy 

work, 

Send for circular 
and prices. 


Thos. H. Dallett & Co. 


| 500 N, 183th Street, - - Philadelphia, Pa, 








A Complete Cutting-off Machine, $4.00 
Larger ones which cut to 2 in. $8.00 











a SENT ON TRIAL. 

a= x 

25S 

za & 

*a8 

3a¢ 

Pie 

= . 

STERLING ELLIOTT, Newton, Mass. 


Are guaranteed to be right in all respects. Ask to 
them at your dealers, or write direct to the 
Respectfully, 


see 


factory. 


THE CUSHMAN CHUCK CO., 


HARTFORD. CONN. 


—_ 








UNIVERSAL RADIAL”. 
"RADIAL DRILLING MACHINES 


= = THREE DESIGNS. SIX SIZE 


_a€MBODY ALL DESI RABLE FEATURES 


PRICES $450.°& UPWARD 
po °UNIVERSAL RADIAL DRILL CO 


CINCINNATI 


at 








: a 
~) 
20 je wi 
a8. ia & 
08 hes & 
q+ 
z 4 le 2 
~ }a 
= =a 





FRICTION CL UTC PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D. FRISBIE & CO., 142 Liberty St., N. Y. 








Cincinnati, 0- ' 








THE E. HORTON & & SON CO. 


Canal St., Windsor Locks, Conn.,U.S. A. 








Will not Warp 

Will not dwad y off at the ends, 

Will give absolutely 70% air space. 

Will give’ uniform combustion of fuel, 

Send for Cireular and Price List to 

ALEXANDER TRALUD, 

EAST FERRY STREET IRON WORKS 
NEWARK. N. J 





MANUFACTURED BY 


THE SHEPARD MFG. CO., UNION CITY, CONN. 


——SEND FOR CIRCULAR.— 








FOX's § CORRUGATED BOILER FURNACES 


MANTFACTUR 


THE LEEDS FORG Dd a. Limited, of En 








SAMSON FOX, C 


FE 


, Manager 
Best Yorkshire Steel (Siemens’) Boiler Plates. 
J. BEAVOR-WEBB, 76 Wall St., New York, 
AMERICAN AND CANADIAN AGENT 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 





4 and 26 West Street, Cleveland, 0 


101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


























1887 


Fesruary 12, 


AMERICAN 


Morse Twist Drill and Machine Company, New Seaford, Mass. | 
Morse Patent pienso Increase Twist Drills. 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


PpiaTe BENDING —— 


PLATE 
THE CUT REP 


Md 

e// RESENTS ALI 
fe «SIZES THA’ 
ARE DRIVE? 
BY BELTS. 




















= = S = x 
— = = SSS" 


It is but the work of a moment to ‘redid the top roll and me r the hinge housing to take out th: 
plate when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being : 
part or extension of the toproll, There is acast iron bed-plate under the entire machine. To save an: 
foie § of belts we put in Friction Pulleys, which enable the rolls to be started, stopped or reverse: 


PRCKS PAT DROP PRESS 


BEECHER & PECK, CONN. 


DROP FORGINGS ce steer 
BEECHER & PECK, NEY HAVEN CONN. 


ACHINER 
For Reducing and Pointing Wire, 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


5. W. GOODYEAR, Waterbury, Ct 











Grinds Drills 
144 to 15g in. 
inclusive. 







THE HOUGH TWIST DRILL 
fq — GRINDER — 


The SPECIAL CLAIMS made 
for this Tool are its 


> 










Simpkcity, 
eFase of Operation, | 
Low Price. 





ANY ONE CAN USE IT. 


MANUFACTURED BY—— 


Sh» Warner Haugh Machine Co 


ST. PAUL, MINN. 





Mannine, Maxwell & Moore, 
111 Liberty St., New York. 


Ullman & McFadden, 


I 
| 1025 Market St., Phila, ' 





PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTE 


enraco.  WIST DRILL GAUGE. 


J. WYKE& CO. 
Fine Machinists’ Tools, E, BOSTON. MASS. Send for Circular 


THE pair | 








FEED-WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to212 Fahr 
enheit by use of exhaust steam. 

Our prices are low and rea 
sonable, and we aim to nupty 
the cheapest, best and mest effect 
mn ive [eater in the market. Six- 
teen sizes. 10H.P., $20; —— 
P., $150 ; 500 H. P., S600. Iro 
Brass and Copper Coils ama — OUR 
B se nds mi ade te ) \ one r 


‘ists INT WAT 












SINE Lathes, Hand Lathes, Foot Lathes, Upright 


NG 
E Drills and Milling Machines. Agents, Manning, Max. 
well & Moore, 111 Liberty Street, New York. 





- CATALOGUE OF SI'00L) 


and Supplies sent free to any address on receipt of Ten Cents 


in stamps (for postage). 
Detroit, Mich 


sent o n apaiie atic 


“Talia Pipe be swine (\, 
NEW HAVEN, CONN. 


Wood 


CHAS. A. STRELINGER & C0,, ave: 


DIXON’S 
Graphite Pain 


FOR BOILER FRONTS. 


Two coats will last two years. Send for circula 
























L. §. STARRETT, 

4 = Manufacturer of 
FINE TOOLS 
ATHOL, MASS. 

SEND FOR FULL LIST. 

em CE CR AT ee OTE eS l 


DUUU 

































Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 





L. W. Pond Machine Co. 


Manufacturers of and Dealers in 


IRON WORKING | 


MACHINERY. 
Iron Planers 
A Specialty. 


140 Union St. 


Worcester, 









WOOD-WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, Cabinet Works 
and General Wood-Work 
ing. Send Stamp for Il- 
lustrated Catalogue to 

Rollstone Machine Co. 

45 WATER ST., 
FITCHBURG, MASS, 


TE EATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 





MASS 





No, 3 PIPE-THRE ADING 
MACHINE Cuts and 
threads ripe , Lin, to 6in, 
diam, wer applied to 





MANUFACTURERS OF 


PIPE CUTTING and THREADING JACHINES 


OPERATED BY HAND OR POWER. 


FITTINGS, pi5e roots,” 








. AND ALL STYLES OF IRON AND BRASS GOODS FOR 
pe & STEAM, WATER AND GAS. 
° 
st 4 Factory, Bridgeport Conn, 












HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


MACHINIST 


Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
» Wil) feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO, 
Detroit, Micn, 









Y P, BLAISDELL & CO. 
aw rs of 


Machinists’ Tools, 


WORCESTER, MASS. 


TRADE 








LINK- BELTING 


SPROCKET 


LINK-BELT MACHINERY CO. 


CH 
New Yorn a 


Burr & Dodge, 125 N. Sth St, 





TEAM AND without our Trade- 


STEA 


for Pipe Mill U > 
: send for Circulars. 
WHEELS, 





D. SAUNDERS? SONS 


MANUFAC 1 RE X OF L. ORIGINAL 


MARK. 


Pipe Cutting fag itachi 


BEW ine OF mt ee mean 


AND GAS-FITTERS’ "HAND. TOOLS, 


Pipe Cutting and b ehageng Machines, 


ONKERS.3 
ERS, N.Y. 





) om wc zen 
ang MinNEAPOLIS 


Phila. 





20-inch 





Sasuve oil by 















_ haan pate Your Enpine 


CYLINDERS 
perfectly, gain power and 
using our 
Patent Automatic Sight 
Feed Lubricators, show- 
ing oil as it enters, drop 
by drop. 

THE SEIBERT 


Cylinder Oil Cup Co. 


BOSTON, MASS. 


H. A. ROCERS, \ 
Agent for New York, a 


line 
as purchase, 


Swing, 
Worm and Lever Feed. 


Barnes’ Pat, Uprioht Drills 


with both 





Barnes’ Pat Sistine Lathe 
15-inch swing, 6-foot or 8-foot Bed. 
machines 
in our factory, they have advantages 
notfound in other machines in this 
It ieibe pay parties desiring to 
xr know more about this 
f machines, to send for full 
yn and prices 


ne F. & JOHN BARNES CO. 
1995 MainSt., 


are made a specialty 


Rockford, fil. 





19 John Street, 
New YORK. 





SHAPING (AGHINGS 








For Hand and Power, 


Adapted to all Classes of Work 


BOYNTON & PLUMMER, 


6”, 8’ and 10” Stroke. 


to their capacity. 
CIRCULARS FURNISHED. 


Worcester, Mass, 





AND 


BRASS 
FINISHERS’ 
TOOLS, 
CACE 
MACHINE 
WORKS 
WATERFORD, 
N. ¥. 








in. 


. ENGINE 


New Designs. 


LATHES 


Low Prices. 


THE MULLER MACHINE TOCL ¢0, 


182 WEST PEARL ST., 


CINCINNATI, 


Oo. 





RICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 





JAS. HUNTER 


& SON, 


North Adams, Mass. 









440 N. 12th St,, Philadelphia, Pa. 







BREHMER BROS. 


Machinists, 





J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern wake regions and the 


DETROIT. EMERY WHEEL CO 
Address, Box 84, Columbus, O., o1 
P. 0. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels 






rthwest for 


BEVEL GEARS, BOILER FEED PUMP 


Cut Theoretically Correct, 


MADE BY 
For particulars and estimates apply to 


oy. R. MUCKLE, Jr, & 00° 


PHILADELPHIA: 
IZES TO SUIT 
§ STEAM PLANTS, 
UP TO 300 H. P. 


end For CirculaR. 












FOR HAND OR POWER. 








“ECLIPSE” Pipe-Cutting Machines 


h 


Philadelphia, Pa. 













Hand’s Twist Drill 
Grinding Attachment. 
Readily attached 
toany grindstone, 
emery or cutter- 
grinder. Grinds 
right and left 
hand drills from 
36" diam. down 
to smallest sizes 


made. PRIcE, 





Mention this paper and write 
PANCOAST & MAULE, 


us for particulars. 


Made in Three Sizes. Cuttin Pines Y to 6 ink 


Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and very compact 
for itself, providing it could be 


Pipe-Cutting Machine soon pay 
had at a moderate price? 


Central Street, 


Boston, 





Address, . MASON. RECULATOR co. 


Mass. 


















WILLIAM SELLERS & CO. INGOBPORATED: 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror worxinc IRON AND STEEL 


LATHES, PLANERS, 
BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


SIAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENN. 


Tat LaNGy Alls TATTEA Oo. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, P 


STEAM HAMMERS, PUNCHES and SHEARS, 
BENDING BOLLS, 














Hamilton, 


OHIO. 





€ 
Send for new Catalogue. 





Greenwood’s Universal 
Planer Chuck. 


For Straight, Curved (Concave or Convex), or 
Angle Work. Used onany Planer with Cross- 
Feed for Links, Wedges, Key 8s, etc. Indispen- 
sable for Locomotive Builders and Master Me- 
chanics. Circulars with full description on applicaticn. 


PEDRICK & AYER, - _ Philadelphia, Pa. 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FoR ILLUSTRATED Pr:crE List OF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA 


i, 2 yaa BYDROSTANIC MACHINES? 
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Pu ah Valves | 


Adapted to all Boilers. 


J.B. Lonergan & Co., 
Sole Owners and Manuf’rs 
PHILA., PA. 





SEND FOR PRICES. 


icaksebiess ay 


Cc. F, RICHARDSON, Athol, Mass. 





AMERICAN MACHINIST 








iene 12 1887 





SOUTHWARK FOUNDRY & MACHINE co 


PHILADELPHIA, PA. 
General Machinists, Founders and Boiler Makers, 
Heavy Machinery of all Kinds a Specialty. 


mexeoure | moxiley Patent Air Engine 
PIPE - WRENCH ATTACHMENT. pai 











The Best and Cheapest 
on the Market. 


No Steam. No Water. 
Absolute Safety. No En- 


FOR MONKEY WRENCHES. 
Grips 1-4 inch to 1 1-4 inch 








gineer. No pumps. No 
Gauges. No liability to 
freeze up. No Regula- 


tion required. 
NO EXTRA INSURANCE, 
Can be used for any 
purpose where power ts 
required. 
Cheap Fuel. Cheap 
First Cost. 


McKinley Engine Go. 


17 Broadway, 
CINCINNATI, 0. 


FORBES & CURTIS, 
Bridgeport, Ct. 


Sample sent by registered mail 
on receipt of $1. 


SEND FOR CIRCULAR 


ARMSTRONG MFE. a. a 
Pipe Citing & Threading Machines 


Hoyt & BRoTHER MANUFACTIURNG COMPANY, 








Aurora, Ills., April 17, 1886. 


L. HOYT, President 








PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883. 
PAT. AUG. 25, 1885 

















E. A. WALKER, 
75 Laurel Street, Philadelphia, Pa. 

Dear Str:—The Combination Planer we purchased of you the 
latter part of 1884, is regarded as one of the most satisfactory touls 
in our shop. Is exceedingly weil made and has a wonderfui range 
for work It gratifiesus to add this merited testimonial to your 
Planer. Yours respectfully, 

CME MACHINERY (60,, 
CLEVELAND, OHIO. 
: Manufacturers of 
“ACME?” 
Single & i 
bowie, Alltomatic Boltcutters, 
cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. — 
Agents, Manning, Maxwell & Moore, NewYork. 
IRON r STEEL DROP FORGINGS W. C. YOUNG & CO., rome: 
8g Manufacturers of 
in din eee, Shien Engine Lathes, Hand Lathes, 
LOW PRICES AND GOOD WORKMANSHIP FOOT POWER LATHES, SLIDE RESTS, Etc. 
‘ae FAY & SCOTT, me” 
ME. 
BRADLEY & PIERSON MFG. CO. ww 5 Es 
Foot of Clay Street, Newark, N. J. WwW O O D L AT ra E Ss 
> 
Drill Lathes, Shaping Machines, 
ORSE LEVATOR ORKS Milling Machines, Planer Centers, Ete 
eens ed SEND FOR CATALOGUE. 
Successors to CLEM & MORSE, Builders of all Kinds of 
PASSENCER AND FREICHT 


Slate Sensitive Drill 


Adapted to rapid work with small 
drills its extreme sensitiveness 
prevents clogging and breakage of 










Automatic Hatch Doors \ 





7 drills. Has aswitching table with 
A SPECIALTY. attachment f rcenter drilling. In 
Send for Illustrated Circular. \ stantly adjustable to _ different 


lengths of work. Over 200 already 
in use. Send for circular 


DWIGHT SLATE, 
Hartford, Conn. 


REMINCTON MACHINE CoO., 


WILMINGTON, DEL. 


Builders of CORLISS ENGINES, also BOILER MAKERS. 
SECOND-HAND TOOLS FOR SALE 
TH EW York Sia 


Office, 411 CHERRY ST. 


Works, Frankford Av.,Wildey & 
and Shackamaxon Sts., 
PHILADELPHIA. 


N.Y. Office, 108 Liberty Street. — 


7 
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BY 
POOLE & HUNT, Baltimore, Md. 
_ 


1 Planing Machine. Will plane 30 in. wide, 26 in. 


high, and 5 ft. 6 in. long. 





1 Pianinz Machine. Will plane 35 in. wide, 27 in, 
(LIMITED.) 





O8GUO0D DREDGE 00, - ALBANY, N. Y. 


RALPH R. OSGO)D, Pres. JAMES H BLESSING, Vice-Pres, 


THE GARDNER GOVERNOR | 


JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 
REDGES, ITCHING ERRICKS, 
Excavators, MACHINES, Etc., Ete, Over 45, 000 in Use. | 


ADAPTED TO EY EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE 


ue 


Warranted to give satisfac- 
tion or no sale, 


FOR CIRCULARS AND PRICES, 
ADDRESS, 





QUINCY, ILL. 


CUM “tx TION DRE PGaBb. 








The Gardner Governor Co, 


















1 Planing Machine. Will plane 24 in. wide, 22 in. 


WEIGHT high, and 5 ft. long. 


high, and 16 ft. in.long 
THE CHEAPEST 








60 Ibs. Runs 1 Double Geared Chasing Lathe. Will swing 24 
1, in. dia., 8 ft. 6 in. long. 
gers ont Hat and Best Made Tool 1 Drill Grinding Machine. Made by Wm. Sellers 
| CORUNDUM Getager a the & Co : 
Market. - 
WHEELS, 
- Railway, VOLNEY W. MASON & CO., 
Machinists, Friction Pulleys, Clutches and Elevators, 
Engineers, . antes 

-ROVIDENCE, R. L. 

| Mill and I 
Miners 

| WALKER’S TOOL HOLDER. 


SUPPLIES, 





For holding drills and reamers for lathe 
work. Prevents breaking or slipping, 
50,52 John St. Can also be used for drilling and reaming 
¥ holes by hand, and for ream 


ing holes under drill presses, 
etc. Made with double han 
dle, when required. 

WALKER MFC. CO.,, 


alles = 
| LITTLE GIANT WATER TOOL GRINDER, CLEVELAND, OHIO, 
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NEW TANGIE BUCKEYE “AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 H. P. 

These Engines are the combined result of long ex- 
perience withautomatic cut-off regulation, and most 
Careful revisionof alldetails They are designed and 
constructed for heavy and continuous duty at medium 
or highrotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
‘anteed. Self-contained Automatic Cut-off Engines 
= 12 to 100 H. P. for driving Dynamo Machines @ specialty, 
= Illustrated Circulars, with various dataas to practical 
Steam Engine construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SIRS AGENTS « im | SIVPSON 7() Ag ‘| || \.) \ N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Il, 

hn o(V ASTOP THOUS, N, 1.7 RoBrNsoN & CARY, St Paul, Minn 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jezsey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO. 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENGINES IN USE. 
= GUARANTEED ‘ti oe 


The Lane & Bodiley Co. 


MANUFACTURERS OF 


Automatic Cut Off Engines, 


from heavy patterns and of unexcelled 
° workmanship. 













To Consume 25 to 75 
Per Cent. Less Gas than 










CORLISS. 


STEEL Borers, FEED WATER HEATERS, 
SHAFTING, PULLEYS & GEARING. 


THE LANE & BODLEY CO. 
East side John, cor.Water, 
Cincinnati, O. 


FOUNDRY AND MACHINE DEPARTMENT, 
TARRIBURG CAR MPG, C0 


HARRISBURG, PA. 


Highest Award S"ver..Mec@’ 


Diploma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 





We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per cent guaranteed, ran 
ning light and ay | Send for catalogue, 


MACHINIST 





MANUFACTURERS OF 
\MPROVED 






" STEAM ENGINES 
Fun varie 
Sizes Varying From 
30 to 2000 Horse Power. 
Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing 
or Compound. 
Send for Circular. 


HEWES & PHILLIPS 


Iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
—Condensing — 
And Compound 





Newark, N. J. 


Send for Circular. 


AGENT 
% 
Geo. A. Barnard 
(175 Temple Court) 
7 Beekman Street, 
NEW YORK. 








WHITNEY’ 's NEW | RATCHET. 








Steel 





P®ESHCd 





Has greater range than any aka ne. eaten aie and 
at the price of one. Send for circulars. 


VARIETY MACHINE CO., Warsaw, N. Y. 


To Buyers of Engine Lathes 


We arenow making fromentirely new 
designs, ertra heavy 19" and 21” Engine 
Lathes (the most popular sizes), of which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras, 
lathe is furnished with hollow spindle ; 
the 19" with 11" hole, and 21’ with 1%’ 
hole. Every lathe has substantial com- 
pound rest, heavy tool post (bar steel), rest 
to turn full swing, following rest with 
a jaws to take any size from 

‘down, with extra tool tor shatting. 

“Fall set of gears to cut from 2 to 18 
threads including 11% pipe thread. 
Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
and easily managed taper attachment 
made. Cones and gears of large diam- 
eter and wide belt. Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks, No worm 








STEARNS MEG. COMPANY, 


BRIB, PA. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 


Every 





NEW HANDY" BINDER. Flexible Cover. 
Ope ns flat. Holds S2issues h by mail postpaid. 
AMERIC AN MAC HINIST Pt KB. CO. 


96 FULTON StT., NEW YORK. 


MACHINERY, 


NEW AND 





SECON D-HAND. 


or worm gears, no weak reverse plate. 
12in. S.,5 ft. Bed Engine Lathe, New Perfect lubrication for all running parts, 
13in. x6 ft. Bed Engine Lathe, Ames, new. including carriage, 
14 Sand 7 ; ft. Bed Engine Lathe, Bogert new Lead screw inside of shear, double nut 
5 “ 6ft. * “ . Pratt & Whitney cut from solid), and taking hold of car- 
Tt * £6. * ne Putnam, not screw | riage directly under the line of strain, 

cutting Friction counter-shatt, the most dura- 
7 * wy ” “Hewes & Phillips. | ble made. Our prices are reasonable 
. * 12,14** ae Pond, nearly new. | for eash, and trom which no deviation 


Putnam, good order, 
Harris, cheap. 


Ens gine Lathe 
Engine Lathe, 


win. x 6 ft. 


! q will be made, Our written guarantee 
20 in. x 10 ft. 


accompanies every lathe. 


24 10-12-1 4 and 20 ft. Ame 8s, new 

2. * Be. = : Harrisburg 

30 in. x 12 ft, Engine L athe, New Haven. 

tere 4 SW tarrisbarg, good. | CUARANTEE. 
16x6 ft. Turret Fox Lathe with chasing bar, new. 





We guarantee this lathe to be equal in 
workmanship, truth, accuracy, solidity, 
material and tinish, to the best made, 
and hold ourselves legally Hable for this 


14 in.-20 in. and 33 in. Turret Head c hucking. or 
Screw Machines, Bridgeport. 

23 in., 25in. and 2s in. Drills, Blaisdell, new 

20 in. Drill, Prentice. 

oH * 7 Davis. 

No.1 and 2 Slate’s Sensitive Drill. 

Elliott Drill. Gang Drill. 


saree ovo LODGE, DAVIS & C0. 


20 in. Bridgepor | 
im Bridgeport... . wens. MANUFACTURERS 
24 in.x 8 ft. Ames 


writ rowel, vmxsce anc” Machine Tools, | 
ere eae re nit ou ao wer 109) 161, 163 and 165 EGGLESTON AVE., 
136, 138, 146, 148, 150, 152, 154 E. 6th St. 


see what you want, write and state 8 be, is re- 


22x 4ft. Powell. 


quired. 


E.P. BULLARD,1/4 Doy St.. New York. 


CINCINNATI, 
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Heb ert Whitehill, 


MANUF AS MPRoOVE? 

@G aulss NES 
Oys ENG ae cs | 

n-S° Stipe VALVE €N nowt . 


STATIONARY BO/LERS, 
GENERAL MACHINERY, 
Ro, no? 
“AND Brass ChS™ 
gw YORK OF Ficp 
Room 6, 
COAL AND /RON EXCHANGE, 





Cor.CortTLaAnot &CHURCH ST. > i i ae Cn 
BLENING'S FOENEWABLE-SEAT GLOBE, STRAIGHTWAY and CHECK VALVES 
= The renewable Seats and Disks are cast from the best 
Phosphor Bronze Metal, which has lasting qualities, 
double that of the best Steam Metal commonly used in 
first-class valves. The Seats are simply dropped into 


place and held in position by bottom of cage, except in 
the Straightway Valves, in which they are screwed to 
place by the use of a special wrench furnished with each 
valve. These valves are equally applicable 
_ water, or other fluid pressure. . 
We also manufacture Blessing’s Albany Steam Traps, | 

> Blessing’s Water Circulator and Purifier, and Bless- 

|ing’s Pump Governor, Send for circular. 


BNE ALBANY STEAM TRAP CO., Albany, N. Y. 
STEEL BALLS 


to steam, 








WE ARE MAKING | FOR ANTI-FRICTION BEARINCS, 
Den peor “ OF BEST CAST STEEL. 
A SPECIALTY OF rr] . 
r Ne Ane HTARDENED, GROUND & BURNISHED, 
A *4-INCH LATHE, 3-16" to 3" Diameter. 
WITH BED ANY Samples and Prices on application. 


LENGTH DESIRED, THISLATHE IS DESIGNED §1MONDS ROLLING-MACHINE CO., 














FOR SEVERE SER- FITCHBURC, MASS. 

i FA VY VICE; IT IS THE 
HEAVIEST OF ITS SEND FOR SPECIAL LIST, 
SIZE EVER PRO 


| DUCED, AND THE WORKMANSHIP AS GOOD 


L T iF F SKILL CAN 
A SEND FOR CIRCULAR. 


Ne be AME WORTH A GL,, 


New and Second-hand Machinery. 


COLD-ROLLED SHAFTINC, HANCERS, 
PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 


AS 


“Glenwood Station,” 
enwood vation, 


Yonkers, N. Y 






























16 AMERICAN 


- — 
ACCURATE BEVEL GEARS. 

By the aid of Special Machinery, 
we are prepared to plane Bevel 
Gears up to 16 inches diameter, 
whose ratio is not greater than 4 
to 1, with the curves of the teeth 
theoretically correct. 

This method admits of long faces, 
good contact and smooth running, 
thereby increasing durability. For 
patterns to cast from and in places 
where high speed is required, gears 
cut in this manner are especially 
desirable. 





BROWN & SHARPE MFG. Co. 


MAKERS OF 


Machinery ana Tools, 


PROVIDENCE, R. I., U. S. A. 


DRIVING WHEEL LATHES. 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 








a 


NEW YORK, 96 Liberty St. 
PHIL! ADELPHIA, 713 Chestnut ~ 
| CHICAGO, 96,Lake St. 


ih " UN ' 
2 


aaa l 
ah ts i — ny < g 


NILES TOOL WORKS 


HAMILTON, OHIO. 



















HAND POWER 


Traveling Crane 


——FOR bill USE.—— 


Particulars on application. Full Specifications and 
‘Tender promptly submitted on receipt of capacity and 
span of bridge desired. 

SOLE MAKERS, 


i J. THE YALE & TOWNE MFG.CO. 


SS (Fr Catalogues on application. 4e§ 
STAMFORD, CONN. 


PHILADELPHIA 








FOUNDRY TRAVELER. New York - Boston. 


HAPERS, TURRET LATHES? DRILLS 


at !TJPRIGHT P)RILLs, : foe, [DRILLS 


0 ‘*  Power- Seed 


CuIicaGco 










Lopce, Davis & Co. 
CINCINNATI, OHIO. 
Qe Send for Prices, IT WILL PAY YOU. 


TWENTY-INCH LEVER DRILL. 








E. E. CARVIN & CO., 


MANUFACTURERS OF 


Machinists 3 Iron Workers’ Tools. 


44 
ft) 
° 
c 
r 
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mi 
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pa 






APPLY TO 
MON WoO 


“NOLLIGIHXD SNVATHO MAN 


Universal Milling Machine. 


ane 





LY UATIIN TWSHAAIND 
Hod IVGHM G10) dHAISOdY AM 


("gyno 998) 


Lathes, Planers, Milling Machines and Drills. 
Special re ols for all kinds of manufacturing to 
order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 


XNos.139 to 143 CENTRE ST.,NEW YORK. 
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WHITNEY CO. 


MACHINIST 








THE PRATT & 








HARTFORD, Connecticut. 
HORIZONTAL Double Head 


Traverse Drills 


For 5 in., 3 in. and smaller 
holes. 


Boring Mills, 


48 in. and 66 in. I2 we Revolving Head ‘Drilling 
Swing - Machines. 
Monitor Head Lathes and Screw Machines, Screw Slotting sail Shaving Machines,Rifling Machines, Spring 
Coiling Machines. Price List and Discount Sheet Sent Upon Application. 


The Billings & Spencer Co., Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
-Generators, Steel Commutator Rings and Nuts, 
Steel Wrenches and Eye Bolts, 








—$<$—$<__—____ 





















BRASS WORKING MACHINERY. 


p l2in, & 16in. Monitors | 
Valve Milling Mach’ 8| 
Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 
Two-Jawed | 

: Chucks, 
ete Small Tools 

= and 

Fixtures. 


WARNER & “ SWASEY. | Cleveland, 0, 






| Engine shee. Nines, Drilis, Etc., 






WORCESTER, MASS. 





plica 


Cuts, Photo. 


hed on ap 


Lowell, Mass., U.S. A. 
Pond Machine Tool Co,, “s"* Damid W. Pond 


nis 


New Designs, Quick Delivery, Great Variety. 









raphs: and Prices fur: 


Manufacturer of ENGINE LATHES 
from 16 to 48 in. swing. 


tion. 








GEO. W. FIFIELD, 


-—4 
, 
spac 





GEAR WHEELS & GEAR CUTTING. 








Send for Catalogue D. J. M. ALLEN, PreEsment. 
i GEORGE B. GRANT, 
666 Beverly Street, Boston. W. B. FRANKLIN, Vict-PREsIDENT. 
KEY- SEATING J. B. Prerce, SecRETARY. 
> MACHINES, 
and 20-in. Drills, for New Reduced PRICE LIST, Write 






A SPECIALTY. 


Our Key-Seating Machine THE G. A, GRAY CO. oe [ 


will save enough po 60 
days’use to pay first « 


estoy sor thant cos Syoamore & Webster St., Cincinnati,0. pai 


lng J ‘ K Br os Lathes,» 
wan cieene ps Planers, 
THE BUFFALO STEEL FOUNDRY = —e 


ing Machines gad 20-in, 
ORDERS AND CORRESPONDENCE | 


without one 
17 in. 
20 in. 


and Catalogue. 





24’’x24”" 
80'’x30’ 





PRATT & LETCHWORTH 


=roprietors. 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


THE STILES & PARKER PRESS CO. 
MIDDLETOWN, CONN, 
Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York. 


J.M.CARPENTER enintittinininiin 


A Larson 





Drills. Send for Photo. 
SOLICITED 














PAWTUCKET.R.I. 











